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1987 MONITOR WELLS 

903 PAD, MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION R Et’ORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO DRAFT DECEMBER 31, 1987 
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EXPLANATION O F  S Y M B O L S  A N D  T E R M S  

ON BORING L O G S  

SAMPLE  T Y P E  

Split S p o o n  

N C  Core  

Continuous Drive 

Bulk 

GRAPHIC L O G  

Clay  or C layatone  

C l a y e y  S a n d  or  S a n d y  C l a y  

Silty Claystone 

Cobbles and/or Gravel 

S a n d  a n d  S a n d s t o n e  

Sand and Gravel 

Silt o r  S i l t s t o n e  

P E N E T R A T I O N  R E S I S T A N C E  

S t a n d a r d  P e n e t r a t i o n  T e s t  R e s u l t s  
B l o w s  P e r  Inch.  
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INDEX OF DATA 

Boring No.: 9 - f 1 7 ~ / ~ ~ 7 9  -8 7 

Completed 3s well? Yes 

Data in File 

X Log of  Borehole 

X Well Construction Summaries 

- Well Development Summaries 

- X Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results 

X Water Level Data - 

003 PAD,  MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO D R A F T  DECEMBER 31,1987 APPENDIX E 
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B O R E H O L E  

~ o e a t i o ~  Rocky Flats Plant; 903 Pad Area B o r o h o l ~ / w ~ l l  N O .  9-87BR/BH29-87 
C o o r d i n a t o r  bj 36080.84 Z 22239.33 G r o u n d  S u r f a c o  E l o v a t l o n  5980.22‘ 
T o t a l  O o p t h  37-50’  W a t o r  L e v e l  E n c o u n t o r o d  17-50’  

Dri l l lng  C o m p a n y  BoykS B r o s  D r i l l o r  R- sharp 
Oat. Dr l l lod  June 12 ,  1987 I T. Y e r r i t t  

Dri l l ing  Y o t h o d  Hollow S t e m  Auger D r i l l i n g  Flu1 

L o g g e d  BY J. B. B e r m  C h e c k o d  B y  

1 
5 
1 
I 
I 

S t a t l c  5963.42’ (12/01/87) 

G o o l o g i r t  

C o m m o n t r  

L l t h o l o g l c  D o r c r l p t l o n  

9.0- 1.5’ SAMPLE. 

1 
Recovered 1.45/1.5’ = 76%. 
0.0 - 0.5’: TOP SOIL: grayish brown (5 YR 
3/2); abundant roots and grasses; sandy 
clay and gravel; unconsolidated; dry. 

ROCKY FLATS ALLUVIUM c. 

I I I I / 

20 - I 

0.5 - 1.45’: COBBLES A N D  GRAVEL: 
pink and gray quartzite and granite in a 
clay matrix; pale yellowish brown (10 YR 
6/2); unconsolidated ; a n g u 1 a r ; d r y . 

1.5-3.0’ SAMPLE. 
Recovered 1.65/1.5’ = 110%. 
CLAYEY GRAVEL: pink and gray gran- 
ite and  quartzite in a moderate yellowish 
brown (10 YR 5/4) matrix; sandy; uncon- 
solidated; unsorted; dry. 

3 .O-4.2’ SA MP L E. 
Recovered 1.0/1.2’ = 83%. 
CLAYEY GRAVEL: same as above; dry. 

4.2-5.0’ SAMPLE. 
Recovered 1.5/0.8’ = 188%. 
CLAYEY GRAVEL: same as above; dry. 

5.0-6.0’: No recovery. Lost core. 

6.0-7.5’ SAMPLE. 
Recovered 0.6/ 1.5’ = 40%. 
SILT: pale yellowish brown (10 Y R  6/2); 
quartzite cobble; distorted sample 
(cutt ings from center bit); dry. 

S a m p l e r  C o l l o c t o d  o r  
O t h o r  T o r t s  C o r f o r m o d  / 

HNu Background=0.6 
OVA Background=0.8 
No readings over 
background. 

0.0- 10.0’: Composite 
sample: BH29870010. 

- 5.0’: Field screen 
readings: HNu = 0.8 
(BG); OVA=1.8 (BG). 

9.70- 12.70’: Contact 
sample: BH2987 13CT. 

10.0’: Field screen 
readings: HNu = 0.8 
(BG); OVA = 1.8 
(BG). 

- 15.0’: Field screen 
readings: HNu = 0.8 
(BG); OVA = 1.8 
(BG). 

15.70- 16.80’: Bedrock 
sample: BH2987 16BR. 

17.50-1 8.50’: Water 
table sample: 
BH298717WT. 

s 

20.0‘: Field screen 
readings: HNu = 0.2 
(BG); OVA = 1.8 
(BG). 

P a g e  1 o f  (1 
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Fscky Flats P l a n t ;  903 Pad Mea ~ o r o k o t o ,  w e l l  )to. 9-87BR/Bfi29-87 
C o o r d i n r ~ o s  ?j 36080.84 f; 22239.33 G r o u n d  S u r f r c o  E l o v r t i o n  5980.22’ 
T o t 8 1  Depth 37.50’ W r t o r  L o v o l  E n c o u n t o r o d  17.50’  

St 8 t i c  5963.42 (12/01/E7) 
D r i l l i n g  C o m p a n y  BoyleS Bros D r l l l o r  R. sharp 
O r t o  D r l l l o d  June 12, 1987 H o l p o r  

Dri l l ing ~ o t h o d  Hollow S t e m  Awer D r i l l i n g  F l u i d  None - 
L o 9 9 . d  BY J. B. Bercpnan C h o c k o d  8y 

T. Merritt 

G o o l o g i r t  

C E A R P  Y i n r g o r  

C o m m o n t r  

I I I / 
S r m p l o a  C o l l o c t o d  or 

O t h o r  T o r t s  ? o r f o r m o d  / 

25 - 

lil 

35 

40 - 

/ / f 

ish brown (10 YR 5/4); abundant 
quartzite and granite; unconsolidated; 

9.5-12.5’ SAMPLE. 
Recovered 2.0/3.0’ = 67%. 
SAND AND GRAVEL: same as above; 

12.5- 15.0’ SAMPLE. 
Recovered 2.0/2.5’ = 80%. 
12.5-12.7’: SAND AND GRAVEL: same as 

ARAPAHOE FORMATION 

13.8- 14.5’: SANDSTONE: pale yellowish 
brown (10 YR 6/2); quartzose; coarse 
grained; well sorted; rounded; moist. 

15.0- 17.5’ SAMPLE. 
Recovered 1.8/2.5’ = 12%. 
SANDSTONE: yellowish gray (5 
well sorted; medium grained; 
dated; moist. 

y 8/11; 
consoli- 

17.5-20.0’ SAMPLE. 
Recovered 2.0/2.5’ = 80%. 
SANDSTONE: same as above; wet a t  17.5’; 
clay layer olive gray (5 Y 3/2) a t  18.0- 
18.5’; wet. 

&Q? Field screen 
readings: HNu = 0.2 
(BG); OVA = 1.8 
(BG). 

30.0‘: Field screen 
readings: HNu = 0.2 
(BG); OVA = 1.8 

Field screen 
readings: HNu = 0.2 
(BG); OVA = 1.8 

P a g e  2 o f  4 
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ROciq7 Flats Plant; 903 Pad k e a  B o r o h o l o /  W O I I  NO. 9-87BR/BH29-87 
C o o r d i n r t o r  N 36080.M T: 22239.33 G r o u n d  S u r f r c o  E l o v r t i o n  5980.22’ 
Tot81 O o p t h  37-50’  ~ r t a r  ~ a v . 1  E n c o u n t o r e d  17 .50 ’  

D r i l l i n g  C o m p a n y  Boyles B r o s  ~ r 1 1 1 . r  R. Sharp 
O r t o  D r l l l o d  3 ~ n e  12, 1987 H o l p o r  

D r i l i i n ~  Y o t h o d  HOllaJ Stem Auger 

Lo99.d  B Y  J. B. Bercprran C h o c k e d  B y  

s t t I C  5963.42 ’ (12/01/87) 

T. Y e r r i t t  

D r l l l l n g  F lu ld  None E 
G e o l o g l r t  S it .  M r n r g o r  

C E A R P  Y r n r g o r  

C o m r n o n t r  

f I 

S r m p l e r  C o l l o c t o d  or 
h e r  t o r t s  ? o r f o r m o d  

c 

t 

20.0-22.5’ SAMPLE. .- Recovered 1.5/2.5’ = 60%. 
SANDSTONE: pale olive (10 Y 6/2); - -  medium-grained; well sorted; few moder- 
ate yellowish brown (10 YR 5/4) stains; -. rounded; wet. 

2 2.5 - 2 5.0’ SAMPLE. 
Recovered 1.5/2.5’ = 60%. 
SANDSTONE: same as above; wet. * -  

-w 25.0-27.5’ SAMPLE, 
Recovered 2.2/2.5’ = 88%. 
SANDSTONE: same as above; wet. 

27.5-30.0 ’ SAMPLE. -. Recovered 0/2.5’ = 0%. 

4 -  30.0- 32.5’ SAMPLE. 
Recovered 2.5/2.5’ = 100%. 

30.5-3 1.5’: SANDSTONE: moderate brown 
(5 YR 4/4); chert and  quartzite; very 
coarse-grained; well to moderate sorting; 
wet. 
31.5-31.7’: CLAYSTONE: light olive gray 
(5 Y 5/2); sandy; consolidated, moist. 
31.7-31.9’: SANDSTONE: light olive gray 
(5 Y 5/2); and moderate brown ( 5  YR 

3 1.9-32.5’: CLAYSTONE: light olive gray 

a -  30.0-30.5’: SANDSTONE: same as above. 

- -  
= -  

=. 4/4); well sorted; wet. 

- -  (5 Y 5/2); sandy; consolidated; moist. 

Page? o r  4 
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~ o c r t ~ o n  W k y  Flats Plant: 903 Pad Area B 010 h o I. / W 11 N 0 .  9-87BR/BI-I29-87 
C o o r d l n r t o r  ?I 36080.Q 7 22239.33 G r o u n d  S u r f a c r  E l o v a l i o n  5980.22' 
T o t a l  D o p t h  37.50'  W a t e r  L o v e 1  E n c o u n t r r r d  1 7 - 5 0 '  

S t r t i c  5963.42' (12/01/87)  
Dri l l ing Company  Boyles Bros O ~ I I I . ~  R. S- 
0810  0ril I .d June 1 2 ,  1987 H o l p o r  

Dri l l ing M e t h o d  Holla~ Stem Awer O r l l l l n g  Fluid None 

T. Perr i t t  

LoQ9.d BY J. B. Berm C h o c k 0 4  b y  7 
G o o l o g l r t  Slto  M a n a g o r  

C E A R P  M a n a g o r  
C o m m o n t r  

L i t h o l o g i c  O ~ r c r l p t l o n  

-a 
t 

i 

t 

t I 

f 

3 2.5- 3 5 .O' SAMPLE. 
Recovered 2 3 / 2 3  = 112%. 
CLAYSTONE: light brown ( 5  YR 5/6) 
and light olive gray ( 5  Y 5/2); some light 
brown ( 5  YR 5/6); mottles; consolidated; 
trace organics; moist. 

3 5 .O - 3 7 .5  ' SAMPLE. 
Recovered 2.5/2.5' = 100%. 
CLAYSTONE: same as above; sandy in 
top 0.5' and in shoe; moist. 

TOTAL DEPTH: 37.50' 

i 

S a m p l e r  C o l l o c t o d  or  
t o r t s  C o r f o r m o d  



W E L L  
COMPLETION 
INFORMATION 

W O l l  N O .  9-87BR ~ o c a t i o n  Rocky Flats Plant; 903 Pad Area 
C o o r d l n a t e s  N 36080.84 E 33339.13  E i o v r t l o n :  Ground Surfaco  5980.37' 

f 0 t . l  Depth: Wall 3 2 - 4 0 '  l o p  of C a s i n g  5981.72' 

Formation o f  Compi.tlon Arapahoe Formation 
C a s i n g  Yator ia iSch 5, type 316 TFJ stainless C a s i n g  Diamotor 2'' 

l o r o h o l o  37-50' 

steel 
e 316 TFJ S u r l a c o  C a r i n g  D SCrOOn M l t O r l l J W  ' I  Wl-aD. . t V  

- staPnless steel 
D8t0  Installed June 15. 1987 A p p r o v o d  B y  
~ n s t a ~ ~ o d  B Y  J.B. B e r m n  

G o o l o g i s t  

C o m m o n t s  

Ground Surfac 
# I I I I I I ~ I ~  

SUrf8CO S O 8 1  
a t  r l  I.  

Portran8 &be I - 
1 

Bontoal to  

4 
Filtor M a t o r h i :  - 

32-42 Silica Sa 

L 

f o p  of  C a s i n g  1.50'  

I I  

d u r f r c .  4 

-t- 
l o r o h o i o  
) lamotor:  

7.5" 

I 
of' o f  S c r i o n  Dopt  

1~ 17.65 L o n g t h  

(ft.1 

r ' l  

is in# 

14.50' 

Tot81 W o l  
D o p t h  ( f t . )  

Doroholo  

(11.1 

Y , - t o r 1 8 1 : ~  3/8" Volclay Bentonite Pellets 



PRDGRAH SLUGT, VERSION 4,OCT. 1995 

THIS :;36RAM CALCULATES 4EAN TRANSRISSIVITIES FRON SLUG-TEST DATA 6ASES ON TWO ANALYiiCAL APPROACHES: 
(1) I(ETH0D OF COOPER, 6REDEHOEFT AND PAFADOPULGS. 1967 (ARTICLE I N  VOL.3,NO.l OF WRR ENTITLED 

'RESPONSE OF A FINITE DIAMETER YELL T O  AN INSTANTANEOUS CHARGE OF WATER') 
( 2 )  I(ETH0D OF BOUYER AND i(ICE, 1976 iARTlCLE IN VOL. 12, NO.: OF WRR iNTITLED 

'A SLUG TEST FOR DETERHINING HYDRAULIC CONDUCTIVITY OF UNCONFINED AQUIFERS 
YITH CDMPLEXLY OR PARiiALLY PENETRATING WELLS') 

PEW't;i NO. : &I-01 18-87 CLIENT: Rockrell International 

iTE SXATION: Rocky Flats Plant DATE OF SLUG TEST: 10-9-87 

F I E 2  INVESTIGATOR: Kevin McNeill 

WELL NO.: 9-87 Run 11 

INPUT DATA  ARE: 

!REF CASI!46 DIAHETER = 2.00 INCHES LENGTH OF SCREEN OR INTAKE PORTiON = 15.55 FEET 
InE' SCREEN OR OPEN-HOLE IjIARETER 
i.- : tF! OF DRILLED KJLE = i.50 INCHES 
E- :at iEE  FOROSiTi' OF GRAVEL PACK = .:5 FAiLING-HEAS INDEX = 3 b y ! '  I: FALLIN6,'S' RiSiNGi 

2.00 INCHES DEPTH FROR STATIC LEVEL TO BOTTirM OF SCREEN = 15.55 FEET 
THICKNESS OF S4TU'thTiG AjlUiiER iDNE 14.90 FEE: .. .#"' 

NUHEER OF HEAD-TiRE DATA POINTS = 51 



. -  
I sec 

1.00 
2 .  'IO 
3.03 
4.05 
5,33 
b .  03 
"9b 
6,  Oil  

? *  00 
13.09 
11.09 
12.00 
13.00 
14.00 
15.00 
16.00 
17.00 
18.00 
19.00 
20.00 
21 IO0 
22.00 
23.00 
24.00 
25.00 
26.08 
27 6 00 
28.00 
29.00 
30.00 
31.00 
32.00 
i3.00 
14.00 
35.00 
40.00 
45.00 
50.00 
55.00 
60,OO 
65.00 
70.00 
75.00 
80.00 
85,OO 
94.00 

104.00 
114.00 
126.00 
146.00 
176.00 

iiii'i 

1,065 
,980  
,110 
a 950 
,990 
, YSL? 

. o i 0  
,340 

I O O O  

,570 
,540 
,510 
,480 
,460 
,440 
,420 
,400 
,300 
,360 
,540 
,330 
,310 
,300 
,290 
* 280 
,260 
,250 
0 240 
,230 
1220 
1210 
,210 
,200 
,190 
,160 
,130 
,110 
,090 
,380 
,070 
* 060 
,050 
,040 
,040 
,030 
,030 
,020 
1020 
,310 
,010 

- 8 .  

* 1 'J 

HO MAS CONPUTED FRON IKTERCEPT GF P iGT  OF i06(Hl VS. TIYE 

SUCCEjS i V i  CDHPUTEJ 
VALUES iGk HO 

i FEET 1 

,0163 
,7291 
.75;3 



tttttttttttt+tttttttttttt?ttttttttttttttttttttttttttttttttttttttttttt~tttttttttttttttttttttttttttttttttttttttttttttttttttttttt 

NETHOD OF BOUYER AND RICE 

CORPUTED RESULTS USING DIAHETER OF DRILLED HOLE: 

PiWHEAaILiTY = 1.00E-04 iTisec = ;.05E-03 W s e c  

TRANSHISSIVITY = 1.19E-03 iTft2isec 

PEEtl ikBILiTI  = 3.22E-65 FTisec = 9.8OE-01 CtVsec 

TRA~StlISSIVIT’f = 4 ,  i9E-$4 ETft?isec 



PROGRAH SiUGT, VERSION 4,OCi. 1085 

3:: PROGRAH CALCULATES HEAN TRANSHISSIVITiE S FRDH SLUG-TEST DATA BASED ON THO ANALYTICAL APPROACHES: 
(1) HETHOD OF COOPER, 8REDEHOEFT AND PAPAODPULOS, 1967 (ARTICLE IN VOL.;,NO.I C)F WRR ENTiTLEG 

'RESPONSE DF A FINITE DIAllETER HELL TO AN INSTANTANEOUS CHARGE OF HATER'] 
( 2 )  HETHOD OF BOUYEft AND RICE, 1976 (ARTICLE IN VOL, 12, KO.3 OF WfiR EliTiTLEi) 

'A SLUG TEST FOR DETERHINING HYDRAULIC CGNDUCTiVITY OF UNCONFINEG AUUIFERS 
WITH COHPLETELY CR F4RTI4LLi' PEHETRATIH6 nEiiS') 

SiIEtiT: Roc knell In tern  a t  i cnai - - -  .-..- 
----:Ll YO.: ~ i ~ - a 7  

1-5 JCATiON: iiocky i l a t s  P l a n t  ;ATE OF SLUG TEST: 19-9-87 

::E3 INVESTIGATOR: K e v i n  HcNeill 

WELL NO.: 9-67 h n  I? 

INPLil GAT4 ARE: 

i#Kk CASING DIAHETER = 2.00 INCHES LENGTH OF SCREEN OR INTAKE PORTION = i5.55 FEET 
: N E 2  SCilEEN OR OPEN-HOLE DIAHETER = 
;METER OF DRILLED HOLE = 7.50 INCHES THICKNESS OF SATURATED AQUIFER iONE = 14,PO FEET 
GTiHATED POROSITY OF GRAVEL PACK = .25 FALLING-HEAD INDEX = 0 ('1' IF FALLIN6,'O' IF RISING) 

2.00 INCHES DEPTH FROH STATIC LEVEL TO BOTTOH OF SCREEN = 15.55 FEET 

HUltBER OF HEAD-TIHE DATA POINTS = j9 



TINE 
isec i 

1.00 
2.00 
3,OO 
4,Oo 
5.00 
6.00 
7 .00  
8.00 
9.00 

10.00 
lfaOO 
12.00 
13.00 
14.00 
15.00 
l 6 , M  
17.00 
18.00 
19.00 
20.00 
21.00 
22.00 
23.00 
24.00 
25.00 
26.00 
27. OG 
28. GO 
29.00 
30.00 
;5.00 
10.00 
45.30 
50.00 
55.09 
a0.00 
i0, 00 
63.00 
70.00 

HEAD 
( F E E T )  

,970 
,910 
8 850 
,800 
,750 
,700 
.bbO 
,630  
,590 
,560 
,530 
,500 
* 470 
,450 
,420 
,400 
,380 
,360 
,350 
,330 
,310 
,300  
,290 
,270  
,260  
* 250 
, 246  
,230 
1220 
,200  
* I&# 
.15c 
.110 
8 000 
. 0i3 
, Ob0 
,040 
,320 
,010 

ii0 YAS COHPUTED FROH INTERCEPT a i  PLOT GF L06iH) VS. iiHE 

SUCCESSIVE COHPUTEZ 
VALUES FOR HO 

iFEET) 

.9027 
,8865 



ZRNEAPILITY = 1. Y E - 5 4  FTisec = 4.17E-03 Cnisec  

'BAKSRISSIVITY = 1.94E-11; FTf+?isec 

:ERIEABILITY = 4.;9E-05 FTisec = 1.34E-63 Clllsec 

'3MSRISSIVITY = 6.55E-04 FT+*?isec 



PROGRAM SLUGT, VERSlW 4,OCT. 1985 

T H I S  PROGRAII CALCULATES REAN TRANSIIISSIVITIES FRON SLUG-TEST DATA BASED ON TU0 A M L Y T i C A L  APPROACHES: 
(1) STHOD OF COOPER, BRLDMOEFT  AND PWADOPULUS, 1967 ( A R T I C L E  I N  VoL.3,MO.l !IF YkA ENTITLED 

'RESPONSE OF II F I N I T E  DIANETER E L L  TO AN INSTANTANEOUS CHARGE Of MATER') 
i2) NETHOD Of BOWER AN0 R I C E ,  1?!6 (ARTICLE  I N  VOL. 12, N0.3 OF YRR ENTITLEG 

'h SLUG TEST FOR DETERRINiNG HYDRAULIC CONDUCTIVITY OF UNCONFINED AOUIFERS 
Y I T H  COFPLETELY OR F M T I A L L Y  PENETRATING YELLS') 

PROJECT NO.: 6-01 18-97 CLIENT:  Rockrcll Intcrnationai 

I T E  LOCATION: Rocky Fiats Plant DATE OF SLUG TEST:  10-9-87 

F I E L D  INVESTIGATOR: Kevin McNcill 

YLL yo.: 9-67 Run 11 7 



TIR 
iscc 1 

1.00 
2.00 
~ * O O  
4.00 
5.00 
6.00 
7.00 
E. 00 
9.00 

10.00 
11.00 
12.00 
13.00 
14.00 
15.00 
16.00 
17.00 
18.00 
19.00 
20.00 
21.00 
22.00 
23.00 
24,OO 
25.00 
26.00 
27.00 
28.00 
29.00 
30.00 
31.00 
;2,# 
33.00 
3 . 0 0  
X. 00 
40. GO 
45.00 
50. 00 
55.69 
bO.00 
io. 00 
so. 00 
91.00 

111.00 
135.00 
155.00 
175.00 
205.00 
235.00 
250.00 

PEA0 
(FEET) 

1.030 
$960 
,900 
. E40 
,790  
,750 
,710 
,670 
,630 
,600 
,560 
,540 
,510 

,460 
,440 
,420 
,400 
,380 
,360 
,350 
.330 
8 2 0  
a300 
,290 
e 280 
* 270 
,260 
,250 
,240 
,230 
.220 
,210 
,200 
,200 
,100 
# 143 
,120 
,100 
,390 
# 070 
,050 
,050 
.030 
,030 
0 020 
,020 
1020 
1010 
a 010 

,480 

HO HIS CMIPUTED FRWI INTERCEPT OF PLOT OF L06(H) VS. TIHE 

SUCCESSIVE CONPUTED 
VflLUES FOR HO 

(FEET) 

5264 
,547 1 



PERHEhBILITY = 6.30E-05 FTisec = l.ajE-5: Cflisec 

TRARSl!ISSIVITY = 8.94E-34 FTifZisec 

I COMPUTED RESULTS USING DIMETER OF CASING AND SCREEN: 

PERflEBBILITY = 1,?3E-05 FTirec = L R R E - O ~  cnisec 

TRANSHISSIVITY = 2.87E-04 FTf~Slsec 



1 2 , / ? 1 / 8 7  
Water Level D a t a  

for 
Rockwell ( R o c k y  F l a t s )  

Date  
Measured 

Depth to Water Elevation 
from TOC TOC (ft) 

** Well Number: 0987BR 

08/04/87 
12/01/87 

17.50 
18.30 

5981.72 
5981.72 

dater  Level 
Elsv. (ft) 

5964.22 
5963.42 
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LOG 
O F  

8 0 R E H 0 L E 

L o c a t i o n  Rrxkv Flats Plant :  903 Pad Area B o r o h o l o /  W 011 No. 10-87 
C o o r d i n a t o r  N 35959.99 E 22180.04 G r o u n d  S u r l a c o  E l o v a t i o n  5981.96’ 
T o t a l  O o p t h  1 7 . 0 0 ‘  

Dr l l l ing  C o m p a n y  Bovles Bros 
0.10 OfIIIod June 15, 1987 
Dri l l ing  M o t h o d  mow Stem Aucrer 
Lo90.d  B Y  C. J. Wood 

G o o l o g i r t  

w a t o r  L o v o l  E n c o u n t o r o d  -I= 

~ r i ~ ~ o r  D. Jarvie 
~ o i p o r  K. Parker 

S t a t i c  5970.68 

D r i l l i n g  F l u i d  

C h o c k o d  B y  

C o m m o n t r  

L i t h o l o g i c  D o s c r l p t i o n  

5 

l!l 

xi 

20 - 

I 

I.:. 
.r 

.O-2.0’ SAMPLE. 
Recovered 1.0/2.0’ = 50%. 
SANDY CLAY: moderate brown (5 YR 
4/4); numerous quartzite pebbles and 
cobbles; some roots; dry. 

2.0-4.0’ SAMPLE. 
Recovered 0.6/2.0’ = 30%. 
GRAVELS: quartzite pebbles and cobbles; 
dry. 

4.0-5.0’ SAMPLE. No recovery. Lost core. 

5.0-7.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
SANDY CLAY: light olive gray (5 Y 6/1) 
to moderate reddish orange (10 R 6/6); 
highly weathered; calcite throughout; 
numerous quartzite pebbles and cobbles; 
unconsolidated; damp. 

S a m p l o r  C o l l o c t o d  or  
T o r t s  P o r f o r m o d  

HNu Background=O.O 
OVA Background=O.O 
Ludlum Background 
= 0.0 
No readings over 
background. 

7.0-9.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
SAND: light gray (N 7/0) to moderate 
reddish orange (10 R 6/6); with some 
clay; numerous quartzite pebbles suban- 
gular to subrounded; caliche throughout; 
damp to dry. 

P a g e  1 o r 2  



L O G  
O F  

B O R E H O L E  

I 

L o c a t i o n  RDckv Flats Plant: 903 Pad Area 
C o o r d i n a t o r  N 35959.99 E 22180.04 
T o t a l  D o p t h  17.00’ 

Dri l l ing C o m p a n y  EbyleS BrOS 
0810 D r i l l o d  June 15. 1987 
Dr i l l lng  M o t h o d  Stem Aucjer 

Lo99.d BY C. J. wood 
G o o l o g l r t  

B o r o h o l o ~ ’ W o I l  N o .  10-87 
G r o u n d  S u r r a c o  E l o v a t l o n  5981.96’  
W a t o r  L o v o l  E n c o u n t o r o d  

D r i l l o r  D. JarJie 
H o l p o r  K.  Parker  
D r l l l l n g  F l u l d  

C h o c k o d  B y  

S t a t I c  5970.68’ 

C E A R P  Y a n a g o r  

C o m m o n t r  

/ / / / / 
L l t h o l o g l c  D e r c r l p t l o n  

oderate reddish orange 

ARAPAHOE FORMATION 

1 1 .O-13.0’ SAMPLE, 
Recovered 2.0/2.0’ - 100%. 
SILTY CLAYSTONE: moderate reddish 
orange (10 R 6/6); iron staining; light 
gray (N 7/0) in areas; damp to dry. 

13.0- 15.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
SANDY-SILTY CLAYSTONE: moderate 
reddish orange (10 R 6/6); iron staining; 
light gray areas (N  7/0); damp. 

15.0-1 7.0’ SAMPLE, 
Recovered 2.0/2.0’ = 100%. 
SANDY-SILTY CLAYSTONE: light gray 
(N  7/0) to moderate reddish orange (10 R 
6/6); trace calcite; dry to damp. 

TOTAL DEPTH: 17.00’ 

S r m p l o r  C o l l o c t o d  o r  / O t h o r  T o r t r  ? o r f o r m e d  

I 
P a g e 2  o f 2  



WELL  
COMPLETION 
INFORMATION 

LOC8t lon  Rocky Fla t s  P lan t ;  903 Pad Area W o l l  N o .  10-87 

C o o r d i n a t o r  -59.99 E 77180.(14 E lovat lon :  Ground  Surfreo 5981.96' 
T o t a l  D o p t h :  W o I I  17.00' f o p  or Caa lng  5983.53' 

F o r m a t t o n  o f  Cornptotlon 

C a r l n e  Yator ia t  S c h  5 .  tvDe 3 16 TFJ s ta in legfee l  C a s i n g  o i a m o t o r  

B o r o h o l o  17-00' 

Rocky F l a t s  Alluvium 
2" ID 

S c r o o r  YatoriaJQ.010" w i r e  w r a p ,  ty e 316 TFJ 
0.10 IRr t8 l lOd  ;Tlmc? 15. 1987 

InSt8lI.d B Y  C . J .  Wood 
G o o l o g l s  t 

s u r f r e 0  c a r i n g  

Approvod B y  
s t a f n l e s s  s t ee l  

C o m n e  n t r  Cp- a t  7 .35 t o  8.50' 

W o l l  t o t a l  

t o t a l  Dopth 

~ r l n g  

: 3.50'  



i2/ i l / ’ 8 7  

Dare 
me3=isu red 

Water Level Data 
f o r  

Hockwell (Rocky F l a t s )  

** dell Number: 1087 

Depth t o  Water Elevation 
from TOC TcjL ( f t )  

08; 34 /87  
12.  J1/87 

-1.00 
12.85 

5983.53 
59133.53 

Water- Levei 
Elev. ( f t )  

5970.63 



INDEX OF DATA 

Boring No.: - RA 

Completed as well? N~ 

Data in File 

Log of Borehole 

Well Construction Summaries 

Well Development Summaries 

- Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results 

Water Level Data 
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L O G  
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B O R E H O L E  

B o r o h o l o / W o I I  No.  L o c a t l o n  Rrxky Flats Plant; 903 Pad Area 

C o o r d l n a t o r  Ground S u r f a c o  E l o v a t i o n  

T o t a l  D o p t h  53.00’ W a t o r  L o v o l  E n c o u n t o r o d  2 8 - 3 0 ’  
S t a t l c  N/A 

Drll l lng Company  BoyleS Bros ~ r 1 i i . r  D. J m i e  
D a t o  Dr i l lod June 1 2 ,  1987 H o l p o r  K. Parker 
Dri l l ing M o t h o d  HOllaW Stem Auger D r i l l i n g  Flu1 

Log9.d B Y  C. J. wood C h o c k o d  B y  
G o o l o g l r t  

Borehole backfilled w i t h  portland Type 1: c-t C o m m o n t r  

I / / / 

OL 

5 

I n  

1x2 

20 - 

I / I 

0-2.0’ SAMPLE. 
Recovered 1.2/2.0’ = 60%. 
SANDY CLAY: dusky brown (5 YR 2/2); 
some quartzite pebbles and cobbles; some 
caliche throughout; damp. 

2.0-4.0’ SAMPLE, 
Recovered 2.0/2.0’ = 100%. 
SANDY GRAVELS: moderate brown (5 
YR 3/4); some clay; some quartzite peb- 
bles; trace caliche; very unconsolidated; 
subangular to subrounded. 

4.0-8.0’ SAMPLE, 
Recovered 0.8/4.0’ = 20%. 
SANDY GRAVELS: moderate brown (5 
YR 4/4); some clay; some quartzite peb- 
bles and  cobbles; trace caliche; damp. 

8.0- 10.0’ SAMPLE. 
Recovered 2.3/2.0’ = 115%. 
SAND: moderate reddish brown (10 R 
4/6); some caliche; some clay; trace iron 
staining, moderate reddish orange (10 R 

10.0- 13.0’ SAMPLE, 
Recovered 0.4/3.0’ = 130%. 
SAND: moderate reddish brown (10 R 
4/6); some clay; some caliche; trace mod- 
erate reddish orange (10 R 6/6) iron 

-- 

HNu Background-0.0 
OVA Background=O.O 
Ludlum Background 
= 0.0. 
No readings over 
background. 
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O F  

8 0 A E H 0 L E 

- E o r o h o l o ~  W o I I  N o .  L o c a t i o n  Rocky Flats P l a n t ;  903 Pad Area SA. 

C o o r d i n a t o r  G r o u n d  S u r t a c o  E l o v r t l o n  

T o t a l  D e p t h  53-00’  W a t o r  L o v e 1  E n c o u n t o r o d  28.30’ 
S t a t i c  N/A 

D r i l l i n g  C o m p a n y  BoykS Bros 0r111.r  D. Jamie 
D r t o  D r l l l o d  June 12, 1987 ~ 0 1 p . r  K. Parker 
Dri l l ing Y o t h o d  HOllaW Stem Auger O r l l l i n g  Fluld 

Lo9O.d B Y  C. J. W C h o c k o d  B y  
G o o l o g l r t  

C E A R P  Y a n a g o r  
Borehole backfilled w i t h  Portland Type 1 cemnt C o m m o n t r  

L l t h o l o g l c  D o r c r l p t l o n  

13.0- 16.0’ SAMPLE, 
Recovered 1.2/3.0’ = 40%. 
SANDY CLAY: l ight olive gray ( 5  Y 6 / l )  
with moderate reddish orange (10 R 6 / 6 )  
iron stains; some quartzite cobbles; damp. 

ARAPAHOE FORMATION 

16.0- 18.3’ SAMPLE. 
Recovered 2.8/2.3’ = 121%. 
CLAYSTONE: dark yellowish orange (10 
YR 6/6); iron staining streaks o f  
moderate reddish orange (10 R 6/6). 

18.3-20.8’ SAMPLE. 
Recovered 3.0/2.5’ = 120%. 
CLAYSTONE: olive gray (5 Y 3/2) with 
moderate reddish orange (10 R 6/6) 
streaks; sandy; slightly damp. 

20.8-23.3’ SAMPLE. 
Recovered 2.0/2.5’ = 80%. 
CLAYSTONE: dark yellowish orange (10 
YR 6/6); weathered; iron staining; 
moderate reddish orange (10 R 6/6). 

Recovered 2.0/5.0’ = 40%. 
CLAYSTONE: medium gray ( N  6/0); 
slightly sandy; weathered; moderate 
reddish orange (10 R 6/6) iron stains; 

23.3-28.3’ SAMPLE, 

28.3-30.3’ SAMPLE, 
Recovered 0.9/2.0’ = 45%. 
CLAYSTONE: medium gray (N 6/0) to 

nge (10 R 6/6) iron staining 

S a m p l o r  C o l l o c t o d  or 
O t h o r  T o r t s  P o r f o r m o d  / 
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O F  

B O R E H O L E  

B o r o h o l o :  W o l l  N o .  L o c a t i o n  Rocky Flats P l a n t ;  903 Pad Area 
C o o r d i n a t o r  Ground S u r l a c o  E l o v a t i o n  

T o t a l  O o p t h  53-00’ W a t o r  L o v o l  E n c o u n t o r o d  28-30’ 

Dri l l ing Company  Boyles Bros Dr111or D. Jamie 
Oat .  Dr i l lod  June 12, 1987 H o l p o r  K. Parker 
Dri l l ing M o t h o d  HOllOW Stem Au(?er D r i l l i n g  Fluld 

Lo99.d  B Y  C.  J. ‘6Jood C h o c k o d  B y  

S t a t l C  A / A  

G o o l o g l r t  3110 Managor  

CEARP Y a n a g o r  
Borehole backfilled. w i t h  Portland TyLDe I c m t  C o m m o n t r  

L i t h o l o g i c  D o r c r l p t l o n  

- 4 

45 - 

50 - 

55 - 

TOTAL DEPTH WITH PLOPPER: 31.0’; 
READJUST DEPTH. 

1 .O-36.0’ SAMPLE, 
Recovered 4.0/5.0’ = 80%. 
CLAYSTONE: light brown (5 Y 5/6) to 
very light gray (N  8/0); weathered; iron 
staining moderate reddish orange (10 R 
6/6); wet. 

36.0-40.0’ SAMPLE. 
Recovered 1.7/4.0’ = 42%. 
CLAYSTONE: moderate brown ( 5  YR 
4/4); some iron staining moderate reddish 
orange (10 R 6/6); wet. 

. 40.0-44.0’ SAMPLE. 
Recovered 5.0/4.0’ = 125%. - CLAYSTONE: same as above. 

- 44.0-48.0’ SAMPLE, 
Recovered 2.0/4.0’ = 50%. - CLAYSTONE: light brown (5 YR 5/6); 
wea- thered; with iron staining streak, - moderate reddish orange (10 R 6/6); wet. 

.. 48.0-50.4’ SAMPLE. 
Recovered 2.0/2.4’ = 83%. 
CLAYSTONE: dark  gray (N  3/0); moist. -- 
50.6-53.0’ SAMPLE. -- - e  -- CLAYSTONE: dark gray (N 3/0) ; small 
lignite layer (coal) about 1/8“ thick; moist 
to wet. 

TOTAL DEPTH: 53.00’ 

S a m p l o r  C o l l o c t o d  or  
O t h o r  t o r t s  Corformod / 

P a g e  3 o f  3 
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L O G  
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B O R E H O L E  

- ~ o c r t i o n  R d W  Flats Plant; 903 Pad Area Boroholo/Wo11 N o .  JI 87RR 
C O O r d i n 8 t o s  N 35419.39 E 22989.24 G r o u n d  S u r t r c o  E l o v r t i o n  59 1 3 . 5 7 ’  
T o t a l  D o p t h  3 0 . 0 0 ’  W r t o r  L e v e l  E n c o u n t o r o d  2.0’  

Drl l l lng  C o m p a n y  Boyles Bros D r i l l o r  T. Merritt 
D a t o  Dr i l lod  July 29, 1987 Holpor  T . u  

S t a t i c  5896.76’ (12/01/87) 

Dri l l ing  M e t h o d  H O l l O W  Stem Auger D r i l l i n g  F lu ld  

L o g g o d  B y  J.B. Berm Chocked B y  
G o o  l o g l r  t 

C o m m o n t r  

L i t h o l o g i c  D o s c r l p t l o n  

0 

0.0-2.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 

5 - 

10 - 

h5, 

211, 

0.0-0.5’: SANDY GRAVEL TOPSOIL: 
da rk  yellowish brown (IO YR 4/2); abun- 
dan t  quartzite pebbles; angular; abundant 
roots and  grasses; unconsolidated; moist. 
0.5-2.0’: CLAY: da rk  yellowish brown (10 
YR 4/2); abundan t  caliche; reacts 
strongly with HCl; few moderate brown 
(5 YR 4/4) stains; some quartzite pebbles; 
moist. 

2.0-4.0’ SA MP L E. 
Recovered 2.0/2.0’ = 1OOOh. 
CLAY: grayish orange (10 YR 7/4); 
abundant  caliche; abundant  dark  yellow- 
ish orange (10 Y R  6/6) mottles; common 
quartzite pebbles; ribbons; moist to wet. 

4.0-7.0’ SAMPLE. 
Recovered 3.4/3.0’ = 11 3%. 
4.0-5.2’: CLAY; moderate yellowish brown 
(10 Y R  5/4); abundant  caliche; reacts 
strongly with HCl; common quartzite 
pebbles; some light olive brown (5 Y 5/6) 
mottles; friable; dry. 

ARAPAHOE F O R M A T I m  

5.2-7.0’: CLAYSTONE: moderate yellowish 
brown (10 YR 5/4); common light brown 
(5 Y R  5/6) mottles; friable; some caliche; 
dry. 

S r m p l o r  C o l l o c t o d  o r  
O t h o r  f o r t s  P o r t o r m o d  / 

No HNu, OVA or 
Ludlum (Alpha) 
readings taken. 



L O G  
OF 

B O R E H O L E  

L o c a t i o n  iiockv F l a t s  P l a n t ;  903 Pad Area l o r o h o l o  W o l l  N o .  11 - 8:BR 
C o o r d i n a t o r  ?; 354l9.39 E 2 2 9 8 9 . 2 4  G r o u n d  S u r f a c o  E l o v a t l o n  59 13.57’ 
T o t a l  D o p t h  39.00’  W i t o r  L o v o l  E n c o u n t o r o d  2 . 0 ’  

D r i l l i n g  C o m p a n y  EDyles Bros 0r i1 i . r  T. Ekrritt 
0 8 1 0  D r i i l O d  July 2 9 ,  1987 H o l p o r  T. Hlch 

S t a t i c  5896.76l 113- 1 

L o g g o d  B y  J.B. Bergan 
G o o l o g i r t  

n /  

C h o c k o d  By Q 

Sit. M a n a g o r  

C E A R P  Y a n r g o r  

C o m m o n t r  

/ r r / 

I I I 

10.0- 12.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
10.0-1 1.0’: CLAYSTONE: same as above 
with light brown (5 YR 5/6) FeO nodules 
a t  10.7-10.8’; friable; dry. 
11.0-12.0’: INTERBEDDED CLAYSTONE 
AND SANDSTONE: moderate brown (5 . YR 4/4); alternating layers; claystone 0.2- 
0.4’ thick; sandstone 0.2-0.4’ thick; very - fine-grained, well sorted, rounded, moist 
sandstone; Claystone is moderate yellow- 

’ish brown (10 YR 5/4) with abundant 
-l ight brown (5 YR 5/6) stains; dense; 

weathered; moist. 

12.0- 15.0’ SAMPLE. .. .. Recovered 2.5/3.0’ = 83%. 
CLAYSTONE: moderate brown (5 YR 

FeO stains and nodules; moderate brown 

last 2” are  a very pale orange (10 YR 8/2) 
sandstone; very fine-grained; some clay; 
dry. 

*. -. 4/4); abundant sand patches; abundant 

--(5 YR 4/4) and light brown (5 YR 5/6); .- 
.. - -- 

15.0- 17.0’ SAMPLE, 
Recovered 2.6/2.0’ = 130%. 
15.0-15.2’: CLAYSTONE: same as above; 

15.2-17.0’: SANDSTONE: pale red (5 R 

sorted; rounded; moderate yellowish 

and 16.9’; moist. 

-- I -  -- dry. 

- --  --6/2); very fine-grained; wet a t  top; well 

.. - --brown (10 YR 5/4) clay; layers a t  16.7 

S a m p l o r  C o l l o c t o d  o r  
O t h o r  f o r t 8  C o r f o r m o d  / 



L O G  
OF  

B O R E H O L E  

L o c a t i o n  RDckv Flats Plant; 903 Pad Area 
C o o r d i n a t o r  N 35419.39 E 2 2 9 8 9 . 2  
T o t a l  D o p t h  . I  

1 

Ori l l in9  C o m p a n y  Boyles Bros  
O r t o  O r i l l o d  July 2 9 ,  1987 
Drilling M e t h o d  H O l l O W  Stem Auger 
L o g g o d  B y  J.B. Bergman 

G o o l o g l r t  

b o r r h o l o ,  W o l l  N o .  

G r o u n d  S u r f r c o  E l o v a t l o n  59 1 3 . 5 7 '  
W a t r r  L o v r l  E n c o u n t o r r d  2 . 0 '  

11 - 8 m  

s t 8 t l C  5896.76' /17- 1 
o r i i i o r  T. W r r i t t  
H o l p o r  T. h u h  

C E A R P  Y a n a g o r  

C o m m o n t r  

I , / 
L l t h o l o g l c  o o r c r l p t l o n  

17.0-20.0' SAMPLE. 
Recovered 3.0/3.0' = 100%. 

t 

- 17.0-18.2': CLAYSTONE: dark yellowish 
brown (10 YR 4/2); consolidated; abun- 

- d a n t  patches of very fine-grained, silty 
sand; abundant; dark yellowish orange (10 - YR 6/6) stains; moist. 
18.2-20.0': SANDSTONE: medium light 
gray (N 6/0); f ine to medium-grained; . abundant clay laminae; well sorted, 
rounded sand; moist. 

20 .O-22.0' S AMP LE. - Recovered 1.1/2.0' = 55%. 
SANDY CLAYSTONE: moderate brown 

. (5 YR 3/4); friable; approximately 20% 
silt; unconsolidated; weathered; moist. 

22.0- 2 5 .O' SAMPLE. 
. Recovered 4.3/3.0' = 143%. 

CLAYSTONE: moderate brown (5 YR 
' 4/4); abundant light brown (5 YR 5/6) 
, stains; abundant patches of olive gray (5 

Y 3/2) claystone; abundant grayish yellow 
. green (5 GY 7/2) sandstone layers less 

than 1" thick; clay 3" to 1" thick; wea- 
. thered; moist. 

t a m p l o r  C o l l o c t o d  or 
O t h o r  T o r t s  P o r f o r m o d  / 

25.0-27.0' SAMPLE. 
Recovered 2.3/2.0' = 115%. 
25.0-25.8': CLAYSTONE: same as above; 
moist. 
25.8-27.0': CLAYSTONE: olive gray (5 Y 
3/2); trace dark yellowish orange (10 YR 
6/6) mottles; trace organic fragments; 
consolidated; slightly weathered; dry. 



L O G  
O F  

8 0 R E t i  0 L E 

I 

I 
I 

~ o c r t i o n  RDCky Flats  Plant; 903 Pad Area 
coordinator N 35419.39 E 22989.24 
T o t a l  D o p t h  30.00' 

O r l l l i n g  C o m p a n y  Boyles Bros 
0.10 D r i l l o d  July 29, 1987 
D r i l l l n g  Y o t h o d  H O l l W  Stem Auger 
L o g g o d  B Y  J . B .  Berqmn 

G o o l o g l r t  

~ o r o h o I o ,  W O I I  N O .  

G r o u n d  Surface E l o v a t i o n  5 9 1 3 . 5 7  ' 
W a t a r  L o v o l  E n c o u n t o r o d  2.0' 

DrIIIor T. Merritt 
H I p f T . g h  
O r i l l l n g  F l u l d  None 
C h o c k o d  By I' 

11 - D R  

S t a t i c  5896.76' (12/01/87) 

P 
311. M a n a g o r  

/ 
L i t h o l o g i c  O o r c r l p t i o n  

1 

- -  27.0-30.0' SAMPLE, 
Recovered 3.4/3.0' = 1 1  -- CLAYSTONE: same as 

-- TOTAL DEPTH: 30.0' 

- 

.c 

- 
- 
.- 
-. 
- 
- 

-- 
e -  

-- 

.3%. 
above; dry. 

S r m p l o r  C o l l o c t o d  or 
O t h o r  f o r t s  P o r f o r m ~ d  / 



WELL  
COMPLETION 
INFORMATION 

1/ Commont  s 

around Surfrc 

7 

n t orito 

Lonath (11. 

Filtor Yqtorlal:  - 
32-42 Slll~a Si 

Flltor Cach 

15.20 '  

Total  



1; 11/87 
Water Level Data 

for 
Rockwell ( R o c k y  Flats! 

D a r e  
Measured 

Depth to Water Elevation 
from T O C  roc i f t )  

* *  Well Number: 1187BR 

1 2 ,  01/87 18.60 

Water Level 
Elev. [ f t )  

5915.36 5896.76 
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L O G  
O F  

B O R E H O L E  

~ o c a t l o ~  Fccky Flats P l a n t ;  903 Pad Area B o r o h o l o ,  w o l l  N o .  11-87A 
~ o o r d i n a t o r  N 35416.30 E 22899.30  G r o u n d  S u r t a c o  E l e v a t i o n  5922.67‘ 

T o t a l  D e p t h  7.70’ W a t e r  ~ o v o l  E n c o o n t o r o d  None 

O r i l l t n g  C o m p a n y  ,,BQY~Ps &QS~ O r i l l o r  T. flerritt 
O a t .  D r i l l o d  July 28, 1987 H 0 l p . r  T .  High 
Drilltng M o t h o d  stem Auqer 

Static N/A 

Drlt l lng F l u l d  

LoB9.d B Y  J. B. Berqrran C h o c k a d  6 y  
G o o l o g i r t  

Borehole backfilled w i t h  Portland ?Lpe I c m t  C o m m o n t r  

0 

I I / 

0.0-3.0’ SAMPLE. 
Recovered 1.93/3.0’ = 64%. 
0.0-0.2’: CLAY: medium dark gray (N 
4/0); dense homogenous; dry. 
0.2-1.3’: SAND AND GRAVEL: moderate 
brown (5 YR 3/4); quartzite and granite 
gravels; unsorted; unconsolidated; angu- 
lar; very fine-grained sand; cobbles; 
abundant roots and  grasses; dry. 

ARAPAHOE FORMATION 

1.3-1.93’: CLAYSTONE: olive gray (5 Y 
4 / I ); strong 1 y 
with HCl; consolidated; abrupt contact; 

a bund an t  ca 1 ic he-r eac t s 

homogenous; dry. 
e 

3 .O- 5.0’ SAMPLE. 
. b  Recovered 2.0/2.0’ = 100%. 

CLAYSTONE: olive gray (5 Y 3/2); abun- 
- e  dant caliche-reacts strongly with HC1; 

abundant dark yellowish orange (10 YR 
6/6) limonite stains; homogenous; 
consolidated; dry. . 
j.0-8.0’ SAMPLE, 

* e  

.- CLAYSTONE: same as above; dry. 
Recovered 2.7/3.0’ = 90%. 

TOTAL DEPTH: 7.70’ t 

S r m p l o r  C o l l o c t o d  or 
O t h o r  t o r t s  P o r t o r m o d  / 

HNu Background=0.6 
OVA Backgroundz6.4 
Ludlum Background= 
0.0. 
No readings over 
background. 
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L O G  
OF 

BOREHOLE  

L o c a t i o n  Rsckv Flats Plant; 903 Pad Area 

T o t a l  Dopth  1 6 . 0 0 ’  

~ 0 o r d l n a t . r  N 35590.92 E 22956.17 

Orll l lng Company  Bovles Bros 
D a t o  Drilled July 14, 1987 
Drilling Yothod Hollm Stem Auger 
Loe9.d  B Y  S. FOJ a1 

~ o o l o g i r t  

Boroho lo /  W 0 1 1  N o .  12-87BR 
G r o u n d  t u r l r c o  E lorat lot ,  5934.74‘ 
W a t o r  L o r 0 1  E n c o u n t o r o d  8 . 0 ’  

S t a t i c  5927.54’ (12/01/87) 
or111.r D. Jarvie 
H o l p o r  J. 

D r l l l l n #  f lu ld  

C h o c k o d  B y  

C o m m o n t r  

SamPlOr  C o l l o c t o d  or  
h o r  T o r t 8  C o r l o r m o d  L l tho log ic  D o r c r l p t l o n  

,-, 

COLLUVIUM 

0.0-2.0’ SAMPLE. 
Recovered 0.8/2.0’ = 40%. 
SILTY CLAY: dusky brown (5 YR 2/2); 
trace sand; minor iron stains; grass; dry. 

2.0-4.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
2.0-3.5’: CLAY: dusky brown (5 YR 2/2); 
trace f ine  gravel; dry.  
3.5-4.0’: SANDY CLAY: pale o l i ve  (10 Y 
6/2); minor iron stains; d r y .  

ARAPAHOE FORsl ATION 

4 .O-6.0’ S AMP L E. 
Recovered 1.85/2.0’ = 93%. 
SANDSTONE: pale olive (10 Y 6/2); f ine 
grained; well sorted; minor FeO stains; 
minor dark  staining; dry.  

6.0-8.0’ SAMPLE. 
Recovered 1.9/2.0’ = 95%. 
SANDSTONE: same as above; more iron 
staining. 

.O- 10.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
SANDSTONE: same as above; wet. 

HNu Background-1.C 
OVA Background=3.5 
No Ludlum readings. 
No readings over 
background. 



LOG 
O F  

BOREHOLE  

LOCl l t lon  ?.ockv plats F l a n t ;  903 Pad A rea  

~ 0 o r d l n . t . r  ': 3 5 5 9 0 . 9 3  L 2 2 3 5 6 . 1 7  

T o t a l  D o p t h  1 6 . 0 0 '  

Ori l l lng C o m p a n y  Bovles  Bros 
Oat. Dr i l lod  . Ju ly  1 4 ,  1 9 8 7  

Dr l l l lng  Y a t h o d  Hollow Stern h g e r  

L o g g e d  BY S.  Regal 
GOOlOgl8t 

13-87BR B o r o h o l o / W a l l  N o .  

G r o u n d  S u r f a c o  E l o v r t l o n  5 9 3 & . 7 < '  
W a t o r  L o v o l  E n c o u n t o r o d  

S t a t i c  5977.54 ' (12/01/87) 
Drll1.r D. j a r v i e  

J .  Duncan H a l p o r  

D r i l l i n g  F lu id  

C h o c k o d  By 

C E A R P  M a n a g o r  

C o m m o n t r  

/ 
' L i t h o l o g i c  D o r c r l p t i o n  

! 
10.0- 12.0' SAMPLE. 
Recovered 1.9/2.0' = 95%. 
SANDY SILTSTONE: l ight olive gray (5 
Y 5/2); iron nodule at 11.5'; iron concre. 
tions; dry. 

12.0- 14.0' SAMPLE. 
Recovered 1.9/2.0* = 95%. 
SILTSTONE: light olive gray(5 Y 5/2); 
iron concretions; fractured; limonite 
stains; dry. 

14.0- 16.0' SAMPLE. 
Recovered 1.9/2.0' = 95%. 
CLAYSTONE: olive gray (5 Y 3/2); fine 
laminations; vertical fractures with iron 
stains; limonite stains; dry. 

TOTAL DEPTH: 16.00' 

S a m p l o r  C o l l o c t o d  or  
O t h o r  T o r t 8  P o r f o r m o d  / 



W E L L  
COMPLETION 
I N F O R M A T I O N  

~ o c a t l ~ n  Rocky Flats Plant; 903 Pad Area W O I I  N O .  12-87BR 
Coord ina to r  N 35590.92 E 2 7 q 1 5 . 1 7  Elovat ion:  Ground Sur t rco  5934.74' 
T o t a l  D o p t h :  W e l l  10*25' f o p  or casing 5936.49' 

Format ion  o f  Cornplotion Arapahoe Formation 
C a r i n s  ~ a t o r i a t  Sch 5 ,  type 316 TFJ stainle;zeel c a r i n g  ~ i a m 0 t . r  

B o r o h o l o  &.no' 

2" ID 
e 316 TFJ S u r f a c o  C a r i n g  D l  S c r o o n  M ~ ~ O ~ ~ ~ J Q J J J J  11 III;LTP . m a D .  t v  

s t h e s s  steel 
D a t o  I n r ta l l od  July 15, 1987 A p p r o v o d  B y  
I l l S t a l l ~ d  B y  s. Rogal 

Goo log i r t  

Comm.ntr  Top of centralizer = 3.29'; bottom of centralizer = 2.10' 

i r i n g  

: 4.91' 

Tota l  
:.I 

Boroholo 
T o t a l  Dopth 
(ft.1 

J 
B a c k f i l l  Matortat: 3/8" Volclay Bentonite Pellets 



8 
I 
I 
I 
I 

I 

N 
I 
I 
I 
I 
I 

I 
I 
I 
I 

a 

e 

a 

121 1 1 / 8 7  
Water Leve l  Data  

f o r  
Rockwell (Rocky  F l a t s )  

Date Depth t o  Water E l e v a t i o n  
Measured f r o m  T O C  TOC (ft) 

** Wel l  Number: 1 2 8 7 B R  

12, 91/87 8.95 5936 - 49 

Water Leve l  
Elev. (ft) 

5 9 2 7 . 5 4  
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Completed as well? No 

Data in File 

x Log of  Borehole 

- Well Construction Summaries 

- Well Development Summaries 
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L O G  
O F  

BOREHOLE  

~ o c a t i o n  Rocky F l a t s  Plant; 903 Pad Area B o r o h o l o ; W o I ~  N O .  12-87BRA 
C o o r d l n a l o r  N 35564.56 E 22923.01 G r o u n d  S u r f r c o  E l o v a t i o n  B . 8 5 '  
T o t a l  D o p t h  6 - 0 6 '  ~ a t o r  L O V O I  E n c o u n t o r o d  None 

Orl l l lng  C o m p a n y  EQyles Bros 
0.10 Drlllod August 8 ,  10, 1987 
Dr i l l ing  Y o t h o d  H011m Stem Auqer 
Lo9s.d BY B.Q. Hyde 

G o o l o g l r t  

S t a t i c  N/A 

D r l l l o r  N. Wheeler 
H0lp.r J *  DUrG3-l 

D r i l l i n g  F l u i d  

C h o c k o d  B y  

I 

c~~~~~~~ Borehole backfilled w i t h  Portland Tvpe I cement due t o  Poor recoven. 

/ I I I / 

L i t h o l o g i c  D o r c r l ~ t i o n  

0.0-2.0' SAMPLE. 
Recovered 0.33/2.0' = 16%. 
TOPSOIL: moderate brown ( 5  YR 4/4); 
organic rich; pebble to s i l t  size; sub- 
rounded clasts; poorly sorted; pebbles as- 

. .  sociated with sedimentary rocks; quartz 
grains. 

COLLUVIUU 

. 2.0-4.0' SAMPLE. No recovery. 

4.0-6.0' SAMPLE. 
Recovered 0.33/2.0' = 16%. . SAND AND G R A V E L :  pale olive (10 Y 
6/2) to olive gray (5 Y 3/2 ) ;  poorly sort- - ed; matrix approximately 50% medium- 
grained sand and 50% clay; scattered - pebble size clasts; unsupported in matrix;  
predominantly quartzite clasts; clasts and . grains subangular; sand grains predom- 
inantly quartz with some micas; 
unconsolidated; dry. 

- TOTAL DEPTH: 6.00' 

S a m p l o r  C o l l o c t o d  or  
O t h o r  T o r t s  C o r f o r m o d  / 

HNu Backgroundr0.6. 
No HNu or Ludlum 
readings over 
background. 

P a g e  1 o f  1 
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L O G  
O F  

BOREHOLE 

L O C r t l o n  903 p a  Area Boroho lo/WoII  N o .  13-87BRA 
COOrd in8tOr  N 35429.20 F: 7153O.u G r o u n d  S u r f r c o  E l o v r t l o n  5855.02’  
Tot81 D o p t h  4 1 . 5 0 ’  W ~ t o r  L o v o l  E n c o u n t o r o d  

S t 8 t i C  N/A 
Drll l ing C o m p a n y  Bovles Bros 
D i t 0  Dr l l lod  July 2 7 ,  1987 
Dri l l ing  M o t h o d  Hollow Sten Auqer 

Lo99.d  BY L.A .Greqorv -Frost 
G o o l o g l r t  

0r111or T. Merritt 
H o l p o r  T. Hicrh 
Dr i l l i ng  F l u i d  

C h o c k o d  B y  

C o m m o n t r  

L i t h o l o g l c  O o r c r l p t l o n  

TOPSOIL 

0.0-2.0’ SAMPLE, 
Recovered 1.9/2.0’ = 95%. 
0.0-0.7’: TOPSOIL: grayish red (5 R 4/2); 
sandy soil; abundant roots and grasses; 
abundant quartzite pebbles; base O.l’, 0.2’ 
long flat quartzite pebbles/cobbles; sub- 
angular to angular; dry. 

COLLUVIUM 

0.7-1.9’: CLAY: grayish red (5 R 4/2); 
trace very fine-grained sand; abundant 
quartzite pebbles; abundant caliche de- 
posits; consolidated; dry. 

2.0-4.0’ SAMPLE. 
Recovered 1.9/2.0’ = 95%. 
CLAY: grayish red (5 R 4/2) to moderate 
yellowish brown (10 YR 5/4); abundant 
quartzite pebbles; subangular; abundant 
caliche deposits; occasional roots; consoli- 
dated; dry. 

4.0-6.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
4.0-4.3’: Same as above (2.0-4.0’). 

S J m P 1 . S  C o l l o c t o d  or 
O t h o r  t o r t s  ? o r f o r m o d  / 

HNu Background=0.2 
OVA Background=O.O 
Ludlum Background 
= 0.0 

No readings over 
background. 



L O G  
O F  

B O R E H O L E  

L o c a t i o n  1 t .  . 903 Pail Area 
~ o o r ~ t n r t r r  ?;a30 E 33530J.L 
T o t a l  D r p t h  41.50’ 

B o r r h o l o / W r l l  N o .  13-87BR4 
G r o u n d  S u r l r c r  E l o v r t l o n  5 8 5 5 . 0 2 ’  
w a t e r  ~ 0 v . i  E n c o u n t r r o d  &ne 

D r i l l e r  T. M e r r i t t  
S t a t i c  N/A 

H o l p e r  T. High 
D r i l l i n g  F l u i d  

C h o c k o d  B y  

C E A R P  N r n r g o r  

C o m m r n t r  

/ / 
L i t h o l o g i c  D o r c r l p t l o r ~  

20 

4.3-5.7’: CLAYSTONE: grayish red (5 R 
4/2) with abundant light brown (5 YR 
5/6) and moderate yellowish brown (10 
YR 5/4) layers and mottling; abundant 
caliche deposits and laminae; occasional 
iron oxide nodules; occasional roots; dry; 

25 

30 - 

3.5 

40 - 

5.7-6.0’: SILTSTONE: light brown ( 5 YR 
5/6); very fine-grained; sandy; clayey; 
weathered; dry. 

6.0-8.5’ SAMPLE. 
Recovered 2.5/2.5’ = 100%. 
CLAYSTONE: light brown (5 YR 5/6) 
and dark yellowish brown (10 YR 4/2); 
very fine-grained sandy, silty layers; 
abundant caliche deposits; weathered; 
consolidated; dry. 

8.5- 1 1.5’ SAMPLE. 
Recovered 1.2/3.0’ = 40%. 
8.5-10.3’: SANDSTONE: yellowish gray (5 
Y 7/2); slightly silty; very fine-grained 
sandstone; well sorted; well rounded; dry. 
10.3-10.5’: CLAYSTONE: moderate yellow- 
ish brown (10 YR 5/4); occasional very 
f ine grained sandstone layes; abundant  
caliche deposits; weathered; dry. 

S r m p l o r  C o l l o c t o d  o r  
O t h r r  T e r t r  C o r f o r m o d  / 

I 
P a g e 2  0 f L  
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L O G  
OF 

8 0 R E H O L E  

Drl l l ing Company  Bovles Bros 
D i t 0  Dr l l lod  July 27, 1987 
Dr i l l ing  M o t h o d  HdlW Sten Auuer 
Lo99.d BY L.A .Greaory -Frost 

G o o l o g l r t  

B o r o h o l r ,  W a l l  No.  13-87BRA 
Ground s u r r a c o   ovation 5 8 5 5 . 0 2 ’  
W a t o r  L o v o l  E n c o u n t r r a d  WP 

S t a t i c  N/A 
D r i l l o r  T. Merritt 
H o l p o r  T. Hiqh 
D r l l l l n g  Fluld 

C h o c k o d  B Y  

CEARP Y a n a g o r  

C o m m o n t r  

/ 
L l t h o l o g l c  Dorcr lp t iocr  

1 1.5- 13.5’ SAMPLE. 
Recovered 3.0/2.0’ = 150%. 

t 

t 

+ 

* -  

--  
10.5-10.8’: CLAYSTONE: Same as above 

10.8-1 3.3’: SANDSTONE: light olive gray 
(5  Y 6/1) and dark yellowish orange (10 
YR 6/6); very fine-grained; well sorted; 
rounded; slightly silty and  clayey; caliche 
along vertical fractures; damp to moist. 

.. 13.3-13.5’: SANDSTONE: light olive gray 
(5  Y 6/1); very fine-grained; moderately .- cemented; calcareous; dry. 

(1 0.3- 10.5’). 

.. 13.5-16.5’ SAMPLE. 
Recovered 3.0/3.0’ = 100%. - -  13.5-13.8’: SANDSTONE: Same as above 
(1  3.3- 13.5’). 

* -  13.8-16.3’: CLAYSTONE: moderate yellow- 
ish brown (10 YR 5/4) with olive gray (5 -- Y 3/2) and  dark yellowish orange (10 YR 
6/6) mottling; very sandy; very fine- 
grained; well rounded; occasional caliche 
along vertical fractures; rare silty sand 
layers; weathered; dry  to damp. 
16.3-16.5’: SANDSTONE: light olive gray 
(5 Y 6/1); very fine-grained; moderately 

- c  

-D 

... cemented; calcareous; dry. 

- -  16.5-18.5’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 

--SANDSTONE: light olive gray (5  Y 6/1); 
very f ine to fine-grained; well rounded; - -  moderately sorted; dry to damp. 

t 
P a g e 3  o f 6  



L O G  
O F  

B O R E H O L E  

Dri l l ing  C o m p a n y  Boyles Bros 
O a t .  Drilled July 2 7 ,  1987 

Dr i l l ing  M e t h o d  Hollow Sten Auqer 
L o g g e d  BY L.A .Grwory -Frost 

GOOlOgl8t 

Area B o r o h o l . ;  W 0 1 1  N o .  13-87Ehy 
G r o u n d  S u r f a c r  E l o v r t i o n  5855.02’ 
W a t o r  L * v o l  E n c o u n t o r o d  m p  

D r i l l o r  T. Merritt 
H o l p o r  T- Hi?h 
D r i l l i n g  F l u i d  

C h o c k o d  B Y  

S t a t i c  N/A 

$110 M a n a g o r  

C E A R P  M a n a g o r  

C o m m o n t r  

L i t h o l o g i c  D o r c r i p t l o n  

+ 18.5-21.5’ SAMPLE. 
Recovered 3.0/3.0’ = 100%. - -  
18.5-19.55’: SANDSTONE: moderate yel- 
lowish brown (10 YR 5/4); f ine to -- medium-grained; well rounded; well 

- -  sorted; friable; slightly calcareous; dry to 
moist. - -  19.55-20.5’: SANDSTONE: moderate yel- 
lowish brown (10 YR 5/4) with light 

-. olive gray (5 Y 6/1) and brownish black 
(5 YR 2/1) layers and streaks; coarse- - -  grained sand; several ironstone nodules; 
rounded oval shape; dry.  

20.5-2 1.5’: SANDSTONE: moderate yellow- -- ish brown (10 YR 5/4); f ine to medium- 
grained; well rounded; well sorted; fri-  

.m able; slightly calcareous; dry to moist. 

d m  2 1.5-23.5’ SAMPLE. 
Recovered 2.5/2.0’ = 125%. 
21.5-22.5’: SANDSTONE: moderate yellow- - ish brown (10 YR 5/4); f ine to coarse- 
grained; moderately sorted; well rounded - -  to rounded; clay laminae; abundant iron- 
stone nodules and  very coarse grained .- layers a t  base; f ining upward; moist. 
22.5-23.5’: SANDSTONE: light olive gray -- (5 Y 6/1); very fine-grained; well sorted; 
well rounded; friable; moist. I 

S a m p l o ~  C o l l o c t o d  or 
O t h o r  T . 8 t 8  C o r f o r m o d  / 
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L O G  
O F  

B O R E H O L E  

23.5-26.5’ SAMPLE. 
Recovered 3.4/3.0’ = 113%. - -  23.5-23.9’: SANDSTONE: moderate yellow- 
ish brown (10 YR 5/4); clayey very f ine -- to coarse-grained; poorly sorted; rounded 
to well rounded; moist. 
23.9-24.7’: CLAYSTONE: moderate yellow- 
ish brown (10 YR 5/4); very fine- .- grained; sandy; silty; weathered; moist. 

ARAPAHOE FORMATION 

24.7-26.5’: CLAYSTONE: olive gray (5 Y .. 4/1)  with occasional dark yellowish or- 
ange (10 YR 6/6)  mottling; very fine- 
grained; sandy; slightly weathered; moist. 

26.5-28.5’ SAMPLE. 
Recovered 2.1/2.0’ = 105%. - -  26.5-28.5’: CLAYSTONE: Same as above 
(24.7-26.5’). 

28,s-3 1.5’ SAMPLE. 
Recovered 4.0/3.0’ = 133%. 
CLAYSTONE: medium dark gray (N 4/0)  

. -and  dark yellowish orange (10 YR 6/6); 
sandy; slightly weathered; moist. 

L o c a t i o n  -ts P l a n t :  90? P&. Area B o r o h o l o , ’ W o I I  N O .  13-87ERA 
~ o o r d i n a t o r  N 35439.70 E 2 3 5 7 0 . u  G r o u n d  S u r f a c o  E l o v a t i o n  5 8 5 5 . 0 2 ’  
T o t a l  O o p t h  41.50 ’  W a t o r  L o r o t  E n c o u n t o r o d  

Dr i l l ing C o m p a n y  Bovles Bros D r l l l e r  T. -*mitt 
O a t 0  D r i l l o d  July 2 7 ,  1987 H o l p o r  T. Hlqh 
O r i l l i n 9  Y o t h o d  Hollow Stem Auqer D r l l l l n g  F lu ld  

Log9.d BY L.A ,Greqom -Frost C h o c k e d  B y  

S t a t i c  N/A 

Goolog lr t  

C E A R P  Y a n a g o r  

C o m m o n t s  

/ 

L l t h o l o g l t  D o r c r l p t l o n  

t t 
t 

t 

3 1.5-33.5’ SAMPLE. 
Recovered 1.9/2.0’ = 95%. 
CLAYSTONE: medium dark gray (N 4/0) 
to dark  greenish gray (5 GY 4/1) with 
dark  yellowish orange (10 YR 6/6) mot- 
tling; silty; trace very f ine-grained sand; 
slightly weathered; moist. t I I I 

S r rnplor  C o l l e e t o d  o r  
O t h e r  f o r t s  P o r t o r m o d  / 

HNu Background = 
0.4-0.6. 



L O G  
O F  

B O R E H O L E  

- m  

e. 

I 

gray (5 GY 4/1) with dark yellowish or- -- ange (10 YR 6/6) mottling and along 
fractures; silty; slightly weathered; moist. 

a m  35.3-36.5’: SILTSTONE: light olive gray (5 - -  Y 5/2) ;  sandy; homogenous; moist. 

-. 36.5-38.5’ SAMPLE. 
Recovered 2.0/2.0’ = 1OOOh. .- 36.5-37.75’: SILTSTONE: Same as above 
(35.3-36.5’); becomes clayier toward base; -. gradational lower contact. 
37.75-38.5’: CLAYSTONE: light olive gray - -  (5 Y 5/2); trace very fine-grained sand; 
silty; slightly weathered; moist. - 
28.5-41.5’ SAMPLE. .- Recovered 1.5/3.0’ = 50%. 
CLAYSTONE: light olive gray (5 Y 5/2) 
with dark yellowish orange (10 YR 5/6) 
iron staining along fractures; slightly 
silty; slightly weathered; moist. 

TOTAL DEPTH: 41.50’ 

L o c a t i o n  m- 907 p& Area 
~ o o r a t n r t o r  N 354?9,?0 E 23530.11 
T o t 8 1  D o p t h  41.50’ 

Dril l ing C o m p a n y  Bovles Bros 
D a t o  Dr i l lod  July 2 7 ,  1987 

Dr i l l ing  M o t h o d  Ho&YW StWl Auqer 

L o g g e d  BY L.A .Greqon -Frost 
G o o l o g l r  t 

B o r o h o l o ~ W o l l  N o .  13-87BRA 
G r o u n d  S u r f r c o  E l o v a t i o n  5 8 5 5 . 0 2 ’  
W i t o r  L o v o l  E n c o u n t o r o d  None 

D ~ I I I O ~  T. W r r i t t  
~ 0 1 p . r  T. High 
D f l l l l n g  Fluld 

C h o c k o d  B y  

S t a t i c  N/A 

C E A R P  Y a n a g o r  

C o m m o n t r  

/ 
Lithologic D o r c r i p t l o n  

4. 

S r m p l o r  C o l l o c t o d  o r  
O t h o r  T o r t s  ? o r l o r m o d  / 
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INDEX OF DATA 

Boring No.: 14-87BR 

Completed as well? Y e s  

Data in File 

x Log  of Borehole 

x Well Construction Summaries 

- Well Development Summaries 

x Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results - 
x Water Level Data 

903 PAD, MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION R E P O R T  
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L O G  
O F  

BOREHOLE 

LOC8tlOn Rocky Flats P l a n t ;  903 Pad Area 
C o o r d l n r t o r  N 3 2 3 6 . 6 7  E 31504.68 
T o t a l  D o p t h  32.40’  

Dril l ing Company  Bovles B r a  
D a t o  Dr l l lod July 21,  1987 
Drl l l ing M o t h o d  Hollow Stein Auqer 

Lo99.d BY J. B. Berm 
G o o l o g l e t  

Borohol. /W.l l  No. 14 - 87RR 

G r o u n d  SUff8CO E l o v a t l o n  5855.0’  
W a t o r  L o v o l  E n c o u n t o r o d  1 2 . 5 ’ ; 1 9 . 0 ’ ; 2 2 . 5 ‘  

S t a t i c  5842.16’  (12/01/37) 
D r l l l o r  T. Merritt 
H o l p o r  T* High 
D r l l l l n g  F l u l d  

C h o c k o d  B y  

C o m m o n t r  

S a m p l e r  C o l l e c t e d  or 
hor T o r t 8  P o r t o r m o d  L l t h o l o g i c  D o r c r i p t i o a  

5 - 

10 

3 

20 

TOPSOIL 

9.0-2.09 SAMPLE, 
Recovered 1.8/2.0’ = 90%. 
0.0-0.7’: TOP SOIL: grayish red (5 R 4/2); 
sandy soil; abundant roots and grasses; 
abundant quartzite pebbles; unconsoli- 
dated; dry. 

COLLUVIUM 

0.7-1.8’: CLAY: grayish red (5 R 4/2); 
trace very fine-grained sand; common 
caliche deposits; homogenous; consoli- 
dated; slightly damp. 

2.0-4.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
CLAY: grayish red (10 R 4/2); abundant 
quartzite pebbles and gravels; subangular; 
consolidated, abundant caliche deposits; 
dry. 

4.0-7.0’ SAMPLE. 
Recovered 3.4/3.0’ = 113%. 
4.0-5.2’: CLAY: same as above; dry. 

ARAPAHOE FORMATION 

5.2-7.0’: CLAYSTONE: grayish red (5 R 
4/2); abundant caliche (laminae); strongly 
reacts with HCI; abundant light brown (5 
YR 5/6); abundant FeO nodules a t  6.0- 
6.2’; consolidated; dry to slightly moist. 

HNu Background=0.2 
OVA Background=O.O 
Ludlum Background 
= 0.0 
No readings over 
background. 
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brown (5  YR 5/6); wet a t  12.5-12.7’; d r y  - -  f r o m  12.7-14.5’. 

.. .- 14.5-17.5’ SAMPLE. 

.. * -  CLAYSTONE: same as  above; 40% clay, 
Recovered 3.0/3.0’ = 100%. 

30% very fine-grained sand;  30% silt; 
abundan t  light brown (5 YR 5/6) mottles; -- abundan t  light brown (5 YR 5/6) FeO 
nodules; dry. 

- 
.I- 

1<-E’W L o c a t t o n  Rocky F l a t s  P l a n t ;  903 Pad Arw B o r o h o l o  W o l l  N o .  

coordinator N 3 5 7 3 5 . 6 7  E 77iQ4.68 G r o u n d  S u r f a c r  E l o v a t i o n  5855.0‘ 
T o t a l  D o p t h  3 2 . 4 0 ‘  

D r i l l i n g  C o m p a n y  Bovles Brcs  DrI11or T. Plerritt 
D a t o  D r l l l o d  July 21, 1987 H o l p o r  T. Hiqh 
Orl l l lng  M o t h o d  Hollow Stern Auger D r l l l l n g  F l u l d  None 

W a t r L 0 v 0 I E n c  o u n  t 0 r 0 d 1 2 . 5  I ; 19 .0  ‘ ; 2 2 . 5  ’ 
S t a t l c  5843 16 l  [12/01/87\ 

Loggod B y  C h o c k o d  By  
S i t 0  M a n a g o r  

C E A R P  M a n a g o r  

C o m m o n t a  

1 

25 - 

3Q 

35 - 

- 

20 

L l t h o l o g l c  0 0 8 c r l p t l o n  

7 .O-9.0’ SA MPL E. 
Recovered 2.0/2.0’ = 100%. 
CLAYSTONE: same as above; trace very 
fine-grained sand; dry .  

9.0- 12.0’ SAMPLE. 
Recovered 3.0/3.0’ = 100%. 
SANDSTONE: light brownish gray (5 Y R  
6/1); clay laminae; abundant  moderate 
yellowish brown (10 Y R  5/4) mottles; 

S a m p l o r  C o l l o c t o d  or  
O t h o r  T o r t 8  P o r t o r m o d  / 



L O G  
OF 

B O R E H O L E  

L o c r ~ r o n  RDckv Flats P l a n t ;  903 Pad Area 
c o o r e ~ n r ~ o r  N . 6 7 - F  3 3 5 0 4 a  
T o t a l  0 0 9 t h  32.40’  

- B o r o h o l o  W o l l  N o .  

G r o u n d  S u r l a c o  E l r v r t l o n  5855.0’ 
W a t  or  L v 0 I E n c  o u n  t or 0 d 12 .5 ’  : 19.0  ’ ; 22.5 ’ 

S t a t l c  C;P43-16’ 113 /01/875 
D r l l l o r  T. Pkrritt 
H o l p r r  T. Hi& 
D r l l l l n g  F lu ld  None 
C h o c k o d  B y  

C E A R P  Y a n r g o r  

C o m m o n t r  

L l t h o l o g l c  O o r c r l p t i o n  

17.5-19.5’ SAMPLE, 
Recovered 2.0/2.0’ = 100%. 
17.5-19.0’: CLAYSTONE: same as above; 
dry. 
19.0- 19.5’: SANDSTONE: grayish orange 
pink (5 YR 7/2); abrupt contact; coarse 
grained; well sorted; rounded; homoge- 
nous; friable; wet. 

19.5-22.5’ SAMPLE. 
Recovered 3.0/3.0’ = 100%. 
19.5-21.5’: SANDSTONE: same as above; 
grades down gradient to light brown (5 
YR 5/6); abundant heavy minerals; wet. 
21.5-22.5’: CLAYSTONE: olive gray (5 Y 
3/2); abundant light brown (5 YR 5/6) 
mottles; consolidated; dense; trace sand; 
homogenous; dry. 

22.5-25.5’ SAMPLE, 
Recovered 3.6/3.0’ = 120%. 
22.5-23.8: SANDSTONE: grayish orange 
pink (5 YR 7/2); coarse-grained; well 
sorted; rounded; common heavy minerals; 
wet. 
23.8-25.5’: CLAYSTONE: olive gray (5 Y 
3/2); abundant  light brown (5 YR 5/6) 
mottles; trace silty sand; dense; dry. 

Hole total depth measured to 24.40’. 
Readjust depth. 

S r m p l o r  C o l l o c t o d  or  
t o r t r  P o r t o r m o d  

P a g e  3 o r 4  
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L o c a t i o n  Rocky Flats P l a n t ;  903 Pad Area B o r O k o 1 0  w O l l  n o .  - 
C o o r d i n a t o r  N 35736.67 E 7- G r o u n d  S u r f a c r  E l o r a t i o n  5855.0' 
T o t a l  O o p t h  32.40' 

Dril l ing C o m p r n y  Bovles Bras 0r111or T. M e r r i t t  
D a t o  Dr111ed July 21, 1987 ~ 0 1 p . r  T. Hlqh 
Orlllrng Y e t h o d  H o l l o W  Stem AUq€T Dr l l l lng  Flu id  None 
L o 8 9 0 6  BY J. B. 

w o t r L O  v 0 I E nc oun t r 6 12.5 ' ; 19.0 ' ; 22.5 
S t a t i c  5842.16' (12/01/87) 

C h o c k o d  B y  
G o o l o g l r t  

C E A R P  M a n a g e r  

C o m m o n t r  

i 
1 24.4-27.4' SAMPLE. No recovery. 

27.4-29.4' SAMPLE. No recovery. 

29.4-30.4' SAMPLE. No recovery. 

30.4-32.4' SAMPLE. No recovery. 

TOTAL DEPTH: 32.40' i 

P s s e 4  O f  4 
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W E L L  
COMPLETION 
INFORMAT ION  

7 I c l - l m n  W o l l  N o .  -  ti^^ Rocky Flats Plant; 903 Pad Area 
1q-0 im-i 

Coord1nat.s N 3 5 2 3 6 . 6 7  E 23504.68 Elovat lon:  Ground s U f f 8 C O  5855.00' 
T o p  of  C a s i n g  5 8 5 h . 7 3 '  

- 
Dor.hole 32*40' 

F o r n a t l o n  o f  Cornplotion -ah oe Formation 
C a s i n g  Y a t o r l a l  Sch 5 .  type 316 TFJ stainless . c a s i n g  ~ i a m o t o r  -2" ID 

sceei - 

s 
A 

S c r o o n  NatoriaJO.010" wire wrap, ty e 316 TFJ 
stzinless steel Date Insta l lodJL l lv  7 7  - 31. 1987 

asln 

BY 

,, ~ - - - - -  
comm.nts Used Portland Type I cement and 318" Volclay Bentonite Peffets as 

backfill due to problems encountered with slough during installation. 

Ground Surfac 

Surfat .  S0.I 
Y e t  or 1.1: 

Portland Type I 

A m o n t o r t t o  

Filtor Matorial: - 
-42 Silica Sar 

Piltor Pack 

1 
B a e  k f  ill 

B a c k  f ill 

3.15' 

hsing 

: 19.00' 

L a  tor ial:  3/8" Volclay Bentonite Pellets and 
Portland Type I cement 



PROGRAY SLU61, VERSION 4,OCT. 1985 

rilj PROGRAY CALCULATES HEAW TRANSYISSIVITIES FROM SLUG-TEST DATA BdSED ON TYO ANALYTICAL APPROACHES: 
il) METHOD OF COOPER, BREDEHOEFT AND PAPADOPULDS, 1967 (MTICtE IN VOL.3,NO.l OF YRR ENTITLED 

'RESPONSE OF A FINITE DIAYETER YELL TO AN INSTANTANEOUS CHARGE OF MATER') 
( 2 )  YETHCD OF bOliYER AND RICE, 1976 (ARTICLE IN VOL. 12, N0,3 OF YRR ENTITLED 

'A S L U G  TEST FOR DETERRINING HYDRAULIC CONDUCTIVITY OF UNCONFINED AwIFE% 
YITH COWlETELV OR PMTIALLY PENETRATING YELLS') 

PSZiECT NO,: 6-0118-87 CLIENT: Roc krcll Intern at i onsl 

;'I LOCATION: Rocky Flats Plant M T E  OF SLUG TEST: 13-15-87 

FiEiD INVESTIGATOR: Kevin HcNtill 

YELL NO,: 14-87 BR 

INPUT D A T A  ARE: 

iW#? CASING liIARETEk = 2.00 INCHES LENGTIi OF SCREEN OR INTAKE PORTION = 6.50 FEET 
iMW SCREEN OR OPEN-HOLE DIAHETER = 
ZIMETER OF DRILLED HOLE = 7.50 INCHES THICKNESS OF SATURATED ARUIFER iGNE = 11.30 FEET 
ESTIRATED POROSITY OF GRAVEL PACK = ,25  FALLING-HEAD INDEX = 0 ('1' IF FKLIN6,'O' IF  RISING) 

2.00 INCHES DEPTH FROR STATIC LEVEL TO BOT104 OF .SCREEN = 11.55 FEET 

NUHBEIi OF HERD-TIRE "VTA POINTS = 42 



TIRE 
iset I 

1.00 
2.00 
3.00 
4.00 
5.00 
6.00 

10.00 
Zb.00 
66.00 
96.00 

126.00 
156. GO 
186.00 
216.00 
246.00 
276.00 
306.00 
336.00 
366.00 
396. GO 
420.00 
6 6 . G O  
3 1 . 0 0  
551. $0 
b21.00 
681 * 00 
741.00 
801.00 
861.00 
921.00 
9B1.00 

1101 IO0 
1221.00 
1341.00 
1611.00 
1851 I O 0  

2091.00 
2331.00 
2631.00 
2933.00 
3231.00 
3531.00 

HEAD 
(FEET) 

1,260 
I. 260 
1.260 
1.260 
1.250 
1.25G 
1 *?lo 
1.210 
1.180 
1.150 
1.130 
1.110 

1 a Ob3 
1,040 
1 # 320 

,990 
,970 
. F5G 
, 9 4 0  
. ? l o  
I 400 
a 870 
,840 

1770 
,740 
,720 
,700 
,610 
,640 
,600 
.560 
,530 
.160 
,410 
,370 
,330 
,300 
,270 
,260 
,240 

1.080 

.a10 

HO HAS COMPUTED FROll INTERCEPT OF ROT OF L06(H) VS. TIM 

SUCCESSIVE COWPUTED 
VhLUES FOR HO 

(FEET) 

1.161s 
1.1759 



ttttttttttttf)+tt)tttttttttttttttttft+tttttttttttttttt~tttttttt+tttttttttttttttttttttttttttftftttttttttttttttttttttttttttttttt 

HETHDD OF BOUYER AND RICE 

CDNPUTED RESULTS USIN6 DIANETER OF DRILLED HOLE: 

PEMEABILITY = 7.41E-07 FTlsrc = 2.26E-OS CniSK 

TRANSHISSIVITY = 8.38E-06 FTttZ/sec 

I CMPUTED RESULTS USIN6 DIMETER OF CASIWG AND SCREEN: 

PERNEABILITY = l.GbE-Gb FTisec = 3.23E-05 Ctllsec 

I, 
TRANSMISSIVITY = 1. ?OE-05 FTt+Z/sec 



Water Level Data  
f o r  

Rockwell i Rocky Flats) 

b a t e  
n e a s u r e d  

Depth  t o  Water Elevation 
f r om TOC TOC ( f t )  

*+ well Number: 1487BR 

12/91/87 14.57 5856.73 

water  Level 
Elev. ( f t )  

5842 - 1 6  



INDEX OF DATA 

Boring No.: 15-87/BH30-87 

Completed as well? Y e s  

Data in File 

x Log  of Borehole 

x Well Construction Summaries 

Well Development Summaries 

Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results 

x Water Level Data 

903 PAD, MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO DRAFT DECEMBER 31, 1987 APPENDIX E 

I 



L O G  
O F  

BOREHOLE 

L o c a t i o n  m v  F1, 903 p& Area B o r o h o l o /  W oil No. 15-87/BH30-87 
C o o r d i n a t o r  36020. 14 E 23 * .  139 88 G r o u n d  S u r f a c o  E l o v a t l o n  5 9 7 0 . 8 9 '  

T o t a l  D o p t h  2 7 . 0 0 '  W a t o r  Lovol  E n c o u n t o r o d  20.00' 

Drl l l lng  C o m p a n y  BoVleS Bros DrJIIor  Re Sharp 
D i t .  Dr l l lod  June 16, 1987 ~ ~ l p . ~  T. Merritt 
Drl l l lng  M o t h o d  H o U  S t m  &per D r l l l l n g  F l u l d  

Lo9g.d B Y  K.D. Holliway C h o c k o d  Dy 

S t a t i c  5952.44' 112/'31/87) 

G o o l o g i r t  

C o m m o n t r  Sample BH308720WT doubles  as s w l e  BH308722CT due to insufficAt 
recovery for  t m  samples. 

I / 
Sampler C o l l o c t o d  o r  

O t h o r  f o r t m  P o r t o r m o d  / 
0.0-2.0' SAMPLE. 
Recovered 1.1/2.0' = 55%. 
SANDY GRAVEL: dark  yellowish brown 
(10 YR 4/2); quartzite pebbles and cob- 
bles; trace clay; f ine-grained sand (2.0-3.5 
phi); poorly sorted; roots and grasses; dry. 

2.0-3.4' SAMPLE. 
Recovered 1.4/1.4' = 100%. 
SANDY GRAVEL: moderate orange pink 
(5 YR 8/4); quartzite cobbles and pebbles; 
trace clay; fine-grained sand (2.0-1.0 phi); 

4.0-7.0' SAMPLE. 
Recovered 1.2/3.0' = 40%. 
SANDY GRAVEL: light brown (5 YR 
5/6); quartzite cobbles and pebbles; trace 
clay; fine-grained sand (2.5-1.5 phi); some 

7.0-8.5' SAMPLE. 
Recovered 1.15/ 1.5' = 77%. 
SANDY GRAVEL: light brown (5 YR 
5/6); quartzite cobbles and pebbles; trace 
clay; f ine-grained sand (2.5-1.5 phi); dry. 

HNu Background=0.2 
OVA Background=O.O 
N o  Ludlum readings. 

0.0-9.0': Composite 
sample: BH30870010. 

5.0': Field screen 
readings: HNu = 5.0- 
15.0; OVA = 0.1. 

9.0-10.35': Waste 
sample: BH308710WS. 

10.0': Field screen 
readings: HNu = 5.0- 
15.0; OVA = 0.1. 

11.5-17.15': 
Composite sample: 
BH3087 1020. 

15.0'. Field screen 
readings: HNu = 
10.0; OVA = 0.1. 

Field screen 
readings: HNu = 2.0; 
OVA = 0.2. 



L O G  
OF  

BOREHOLE  

L o c r t l o n  -Flats pia: 903 pad- Area B o r o h o l o ,  W e l l  N o .  15-87/BH30-87 
C o o  r d l n r  I o a  -70. 14 E 7 3  139 .88  G r o u n d  S u r f r c o  E l o v r t i o n  5970.89’ 
T o t a l  D o p t h  2 7 . 0 0 ’  W r t o r  L o v o l  E n c o u n t o r o d  2 0 . 0 0 ’  

s t 8 t I C  5952.44’ I12/01/871 
Dri l l ing  C o m p a n y  Boyles Bros D r i l l o r  R. sharp 
O r t o  DrIIIod June 16,  1987 ~ 0 i p . r  T. Merritt 
Dri l l ing  Y o t h o d  -Sterner O r i l l l n g  F l u l d  

Lo99.d  B Y  K.D. Holliway C h o c k o d  By 
G.ologlat 

C E A R P  Y a n r g o r  

C o m m o n t r  SamD le BH308720WT doubles as sana le BH308722CT due to  i n s u f f i c i e n t  
recovery for tm samp les. 

* o  L i t h o l o g i c  D o r c r l p t l o n  
Q 2 

?r\ 

I I I 

/ 
S r m p l o a  C o l l o c t o d  o r  

O t h o r  T o r t r  C o r l o r m o d  / 
‘ U !  I I I 

1 1.5- 14.0’ SAMPLE. 
Recovered 1.2/2.5’ = 48%. 
SANDY GRAVEL: same as above; damp. 

14.0- 16.0’ SAMPLE. 
Recovered 0.7/2.0’ = 35%. 
SANDY GRAVEL: same as 

16.0-20.0’ SAMPLE. 
Recovered 1.15/4.0’ = 29%. 

above; damp. 

SANDY GRAVEL: light brown (5 YR 
5/6) to grayish orange (10 YR 7/4) in 
sand zone 16.80-17.10’; coarse to fine- 
grained sand (0.5-3.0 phi); well sorted; 
damp to moist. 

20.0-22.0’ SAMPLE. 
* m  Recovered 2.5/2.0’ = 125%. -- GRAVEL: light brown (5 Y R  5/61; Some 

sand; quartzite cobbles and pebbles; wet. 

ARAPAHOE FORMATION - -  
- -  22.0-24.5’ SAMPLE. 

Recovered 2.2/2.5’ = 88%. 
CLAYSTONE: light olive gray (5 Y 5/2); .. moderate reddish orange (IO R 6/6); iron 
stained patches; damp to moist. -- 
24.5-27.0’ SAMPLE. -- Recovered 2.65/2.5’ = 106%. 

- -  moist. 
CLAYSTONE: same as above; damp to 

TOTAL DEPTH: 27.00’ 

20.0- 20.8’: Water 
table sample: 
BH308720WT. 

24.5-25.2’: Bedrock 
sample: BH308725BR. 

P a g e  2 0 1 2  



W E L L  
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Locat ion  Rockv Flats Plant: 903 Pad Area 
C o o r d l n a t o s  N 36020.14 E 23139.88 

-3 '  
T o t a l  D ~ p t h :  W o i I  7 7 . 2  

B o r o h o l o  27:05' 
F o r m a t l o n  o f  C o m p i o t i o n  

C a s i n g  M a t o r i a l  Sch 5 ,  t w e  316 TFJ stainless 
S t r o o n  Y a t o r l a l  0.310" wire wrap, type 316 TFJ 
D a t o  I n r t a i l o d  17. 1987 

G o o l o g i r t  

Rocky Flats Alluvium 

steel 

stainless steel 

In8t.li.d B y  K*D. Holliway 

W e l l  N o .  l5-87/BH30-87 
E l o v a t l o n :  G r o u n d  S u r f a c o  5970.89' 

5972.99' l o p  o f  C a r i n g  

C a r i n g  D l a m a t o r  3'' ID 
S u r f a c o  C a s l n  

A p p r o v o d  By 1 

Comm.nts  Water encountered in a sandy gravel at 20.0'. 
6/17/87 = 22.9'. 

Vater level in well 

T 

B o r o h o l o  
D l a m o t o r :  

7.5" 

u r f a c o  C a s i n g  

J 
B a c k f i l l  Mator ia l :  3/8" Volclay Bentonite Pellets 



i2/ 11/87 
Water Level Data  

f o r  
Rockwell ( R o c k y  F l a t s )  

D a t e  
Measured 

Depth t o  Water E l e v a t i o n  
from TOC TOC ( f t )  

** Well  Number: 1587 

09/29/87 
12/01/87 

20.80 
20.55 

5972.99 
5972.99 

Water Leve l  
E l e v .  ( f t j  

5952.19 
5952.44 
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903 PAD, MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION R E P O R T  
ROCKY F L A T S  PLANT,  GOLDEN, COLORADO DRAFT D E C E M B E R  31, 1987 APPENDIX E 



L O G  
O F  

BOREHOLE 

~ o c a t i ~ n  Rocky Flats P l a n t ;  903 Pad k e a  B o r o h o l o /  W 0 1 1  No.  16-87ER 
C o o r d i n a t o r  N 36139.59 E 23140.43 G r o u n d  S u r f a c o  E l o v a t i o n  5969.05' 
T o t a l  D o p t h  174:OO '  W a t o r  L o v o l  E n c o u n t o r o d  20.0 '  

S t a t i c  3 5 . 5 1  ' 112/01/87) 
Dri l l ing C o m p a n y  BQylps Rros D r i l l o r  N. Wheeler; P. Bushkovski 
D a t o  Dr i l lod  June 17-18. 1987: 6-8, 1987 H ~ I ~ ~ ~  D. Jarvie ; K. Parker 
Orl l l ing M o t h o d  H O l h W  Stem AUqer; btZXy Core D r i l l i n g  ~ l ~ i d  

Lo9Q.d BY C.J. F W ;  J.B. Bergman C h o c k o d  B y  
G o o l o g l r t  

C o m m o n t r  Surface casing set to 49.17'  by C r a i g  Tkod on June 18, 1987. 

ROCKY FLATS ALLUVIUM 

L l t h o l o g l c  D o r c r l p t i o n  

0 .O- 2.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SANDY GRAVELS: pale yellowish brown 
(10 YR 6/2); quartzite pebbles and 
cobbles; subrounded to subangular; some 
rock in upper 0.5'; dry. 

2.0-4.0' SAMPLE. 
Recovered 1.64/2.0' = 82%. 
SAND AND GRAVEL: moderate brown 
(5 YR 4/4); some sandy clay; quartzite 
pebbles and cobbles; subrounded to sub- 
angular; dry. 

4.0-6.0' SAMPLE. 
Recovered 0.95/2.0' = 47%. 
SANDY GRAVEL: moderate brown (5 
YR 4/4); grades into caliche; dry. 

4.0-7.0' SAMPLE. 
Recovered 1.451 1 .O' = 145%. 
SAND AND CLAY: yellowish gray (5 Y 
7/2) to moderate brown (5 Y 4/4); some 
quartzite cobbles; coarse sand; some 
caliche; damp. 

7 .O-9.0' S AMPLE, 
Recovered 0.9/2.0' = 45%. 
SANDY GRAVEL: light brown (5 YR 
6/4); quartzite pebbles and cobbles; sub- 
rounded to subangular; dry. 

SamplOS C o l l o c t o d  o r  
O t h o r  T o r t s  ? o r f o r m o d  / 

HNu Background=O.O 
OVA Background=O.O 
N o  readings over 
background. 

HNu Background= 

No OVA readings. 
No readings over 
background. 

0.2-0.8. 



L O G  
O F  

B O R E H O L E  

~ o c m t i o n  Rocky F l a t s  Plant; SO3 Pad Area B o r o h o l o ~ ’ W o I i  N o .  16-8739 
~ 0 o r d i n a t . r  N 36139.59  E 2 3 1 3 0 . 4 9  G r o u n d  S u r f a c o  E l o v r t l o n  5 9 6 9 . 0 6 ‘  
T o t a l  D o p t h  174:go’ W i t o r  L o v o l  E n c o u n t o r o d  2 0 . 0 ’  

Dr l l l lnQ C o m p a n y  WPS Rros D ~ I I I O ~  N .  Wheeler ; P. Bushkovski 
0.10 Dr i l lod  June 17-18. 1987 : July 6-8, 1987 ~ 0 i p . r  D. J m l e ;  K. Parker 
Dril l lnQ M o t h o d  Hollow Stern Auqer; Rot- Core Dr l l i lnq  F l u i d  

L o g g o d  B y  C .J .  F W ;  J.B. Berm C h o c k o d  B Y  

s t t I C  5885.51’ (12/01/87) 

G o o l o g l r t  

C E A R P  M a n a g o r  

C o m m o n t r  Surface casing set t o  4 9 . 1 7 ’  by Craig \W on June 1 8 ,  1987.  

/ 
Lithologic D o r c r l p t l o n  

2 

9.0- 1 1 .O’ SAMPLE. 
Recovered 1.75/2.0’ = 87%. 
SANDY GRAVEL TO S A N D Y  CLAY: 
gravels moderate brown ( 5  Y R  4/4); sand 
light brown (5 YR 5/6) to dark greenish 
gray (5 GY 4/1); iron staining streaks 
moderate reddish orange (10 R 6/6); trace 
o f  caliche; weathered; dry.  

11.0-13.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
SAND: moderate reddish orange (10 R 
6/6); some quartzite pebbles; trace 
caliche; coarse sand; weathered; damp. _ _ _ _  

13.0- 15.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
SANDY GRAVELS: dark yellowish 

R 6/6) to grayish green (10 
artzite pebbles and cobbles; 

15.0-1 7.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
SANDY GRAVELS: moderate reddish 

, orange (10 R 6/6); highly weathered; nu- 
merous quartzite pebbles; trace caliche; 

- 17.0-19.0’ SAMPLE. 
Recovered 1.7/2.0’ = 85%. 

-SAND: moderate reddish orange (10 R 
6/6); weathered; numerous quartzite peb- 

S a m p l o r  C o l l o c t o d  o r  
O t h e r  T o r t s  P o r f o r m o d  / 



L O G  
O F  

B O R E H O L E  

~ o c a t t o n  Rocky Flats P l a n t :  903 Pad Area Boroho lo/WoII  N o .  16-87ER 
C o o r d l n r l o r  N 36139.59 E 23140.49 G r o u n d  S u r f a c o  E l o v a t l o n  5969.ilrj’ 
T o t a l  D o p t h  174.00’ W a t o r  L o v o l  E n c o u n t o r o d  2 0 . 0 ’  

S l a t l c  5885.5 1 ’ (12/01/87) 
Dr l l l lng  C o m p a n y  Rros DrIIIor N. Wheeler ; P. Bushkovski 
D a t o  Df I I Iod  June 1 7 - 1 8 3 7  : July 6-8, 1987 ~ o i p . ~  D. Jarvie; K. Parker 
D r l l l l n g  M o t h o d  Hollow Stem Uqer : Rotary Core D r i l l i n g  F I U ~ ~  

C h o c k o d  B y ,  
Lo9g.d B Y  

None 
C.J.  Flood;  J.B. Bergman OL 

SIto M a n a g o r  G o o l o g l r t  

C E A R P  M a n a g o r  
C o m m o n t r  Surface casing set t o  49.17’ by Craig \Jood on June 1 8 ,  1987. 

/ I 

/ 
S l m p l O r  C o l l o c t o d  or  

O t h o r  t o r t s  P o r f o r m o d  / 4 

YR 4/4); quartzite pebbles and cobbles; 

2 1 .O-23.0’ SAMPLE. 
Recovered 1.6/2.0’ = 80%. 
21.0-21.9’: SANDY GRAVEL: same as 
above; wet. - _ _  

ARAPAHOE FORMATION 

21.9-22.6’: 
dry. 

CLAY: olive gray (5 Y 3/2); 

23.0-24.0’ SAMPLE, 
Recovered 0.9/1.0’ = 90%. 
CLAY: medium light gray (N 6/0); iron 
staining moderate reddish orange (10 R 
6/6); wet. 

- -  24.0-26.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. - -  CLAY: medium light gray (N 6/0) to 
olive gray (5 Y 3/2); moderate reddish - -  orange (10 R 6/6); iron staining to dark 
reddish brown (10 R 4/6); highly wea- .. thered; damp to wet. 

Recovered 2.0/2.0’ = 100%. 
CLAY: olive gray (5 Y 3/2); iron staining 
moderate reddish orange (10 R 6/6); 

a -  26.0-28.0’ SAMPLE, 

.- slightly weathered; damp. 

48.4 1-58.06’: Packer 
Test Interval #23, 
aborted test. 

5 5.90-6 5.5 5’: Pa c k e r 
Test Interval #22. 

5 7.90-6 7.5 5’: Pack e r 
Test Interval #2 1, 
failed on 2/3 
pressure test. 

t 



L O G  
OF 

B O R E H O L E  

~ o ~ ~ t i ~ ~  Rocky Flats Plant: SO3 Pad Area B o r o h o i o /  W o l l  N o .  16-P;EP 
C o o r d l n r t o r  N 36139.59 E 23140.49 G r o u n d  S u r l a c o  E l o v a t i o n  5969.Q5’ 
T o t a l  O o p t h  17?:00’ W a t o r  L o v o l  E n c o u n t o r o d  2 0 . 0 ’  

D r i l l i n g  C o m p a n y  ~ F ‘ S  RrnS ~ r ~ i i o r  N. Wheeler; P. Bushkovski 
D a t o  D r I i I o d  June 17rJ& 1987: Julv 6-8, 1987 ~ o i p o r  D. Jarvie; K. Parker 

C h o c k o d  B y  LoQ9.d B Y  C.J. F W ;  J .B .  BercpMn 0 

S t a t i c  5885.51’ (12/01/87) 

Goologirt  

C E A R P  Y r n a g o r  

C o m m o n t r  Surface caskq  set to 49.17’ by Craig Wod on June 18, 1987. 

ecovered 1.4/1.0’ = 140%. 
CLAY: olive gray (5 Y 3/2); iron staining 
moderate reddish orange (10 R 6/6); 
weathered; damp. 

29.0- 3 0.0’ S AMPLE. 
Recovered 1.351 1 .O’ = 135%. 
CLAY: moderate olive brown (5 Y 4/4) to 
olive gray (5 Y 3/2); some iron staining 
moderate reddish orange (10 R 6/6); 

30.0-3 2.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
CLAY: moderate reddish orange (10 R 
6/6) to dark  reddish brown (10 R 3/4); 
upper foot olive gray (5 Y 3/2), moderate 
reddish orange (10 R 6/6) with iron stain- 
ing throughout; some dusky yellow areas 
(5 Y 6/4); highly weathered; wet. 

32.0-34.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
CLAY: olive gray (5 Y 3/2); iron staining 
moderate reddish orange (10 R 6/6); 
weathered; wet. 

34.0-36.0’ SAMPLE, 
Recovered 2.0/2.0’ = 100%. 
CLAY: same as above; wet. 

36.0-38.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
CLAY: same as above; wet. 

S a m p l o r  C o l l o c t o d  or 
O t h o r  T o r t 8  P o r t o r m o d  / 

47.55-77.20’: Packer 
Test Interval #20. 

69.5 5- 79.20’: Packer 
Test Interval #19, 
aborted test. 

79.05-88.70’: Packer 
Test Interval #18. 



L O G  
OF 

B O R E H O L E  

~ o e a t i o n  -)cy Flats ?lar.t: S O 3  Pad &ea Boroho lo  ’ W e l l  N o .  16-87Bq 
C o o r d i n a t o r  N 36139.59 E 23140.49 G r o u n d  S u r f a c e  E l o v a t i o n  5 9 6 9 . Q 6 ’  

W i t o r  L o v o l  E n c o u n t o r o d  2 0 . 0 ’  
S t a t i c  5885.51’ (12/01/87) 

Orl l l ing  C o m p a n y  ~ P S  Fros D r i l l o r  N. Wheeler: P. Riswvski  
0.1. Drll lOd 6-8, 1987 H O I ~ O ~  D. J m i e :  K. Parker  

Dr i l l ing  M o t h o d  Iiollm Stem Awer ; Rotary Core D r i l l i n g  ~ l ~ l d  None 
L o g g o d  B Y  C.J. Flood; J . B .  BercpMn C h 0 c k . d  B y  \ 

G o o l o g l r t  S i t .  M a n a g o r  

C E A R P  M a n a g o r  

C o m m o n t r  Surface casing set t o  4 9 . 1 7 ’  by Craig \ked on June 18, 1987. 

/ 
L l t h o l o g l c  D o r c r l p t i o n  

85 

90 - 

2i 

100 - 

-. 38.0-40.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 

.- CLAY: light olive gray (5 Y 5/2); moder- 
ate reddish orange (10 R 6/6) iron stain- _ _  ing; weathered; wet. 

.- 40.0-42.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. - -  CLAY: light olive gray (5 Y 5/2) with 
some olive gray (5 Y 3/2) streaks; some 

- =  moderate reddish orange (10 R 6/6) iron 
staining; weathered; wet. 

4 2.0-44.0’ SAMPLE. - -  Recovered 2.1/2.0’ = 105%. 
CLAY: same as above; wet. 

c 

.. 44.0’: Unweathered/weathered bedrock 
contact. 

44.0-46.0’ SAMPLE. -. Recovered 2.0/2.0’ = 100%. 
CLAYSTONE: brownish black (5 YR 2/1); 
unweathered. 

-- 46.0-48.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
CLAYSTONE: same as above. - 
48.0-50.0’ SAMPLE. - -  Recovered 2.0/2.0’ = 100%. 
CLAYSTONE: same as above. - 

Sampler C o l t o c t o d  or 
O t h o r  T o r t s  P 0 r f o r m . d  / 

8 8.7 0- 9 8-3 5’: Pack e r 
Test Interval #17. 

90.70-100.35’: Packer 
Test Interval #16, 
aborted test. 



L O G  
O F  

B O R E H O L E  

~ o c a t l ~ n  Rocky Flats  Plant; SO3 ?ad Area B o r r h o l r  W a l l  N o .  16-87ER 
~ o o r d i n a t r r  N 36139.59 E 23140.49 Ground S u r f r c r  E l o v r t l o n  5969.Q6’ 
T o t  a I D i p  t h 1;4 - 00 ’ W r t r r  L r v r l  E n c o u n t o r r d  2 0 . 0 ’  

Or i l l lng  C o m p a n y  -Pros D r l l l o r  N.  Wheeler ; P. Bushkovski 
O r t o  D f I I I o d  6-8, 1987 H . I ~ ~ ~  D. Jarvie; K. Parker 

L o g g o d  B Y  C.J. F W ;  J .B .  Bergman 

~ t r t l c  5885.51’ (12/01/87) 

C h o c k o d  B y  
G o o l o g l r t  3110 M a n a g e r  

C E A R P  M a n a g o r  
Surface casing set to 49.17’ by Craig Tkcd on June 1 8 ,  1987. 

RQD = 1.4/2.2’ = 64%. 
48.0-49.4’: CEMENT. 
49.4-50.2’: CLAYSTONE: olive gray (5 Y 
3/2); trace moderate yellowish brown (10 
YR 5/4) mottles; homogenous; consoli- 
dated; no sand; wet. 

5 1.5-55.5’ SAMPLE. 

RQD = 3.25/4.0’ = 81%. 
Recovered 4.0/4.0’ = 100%. 

CLAYSTONE: grayish black (N 2/0); 
abundant lignite stringers from 50.5-51.5’; 
organic rich; some sand; very fine-grained 
sand; dense; consolidated; dry. 

5 5.5 - 60 .O’ SAMPLE. 
Recovered 4.5/4.5’ = 100%. 
RQD = 3.2/4.5’ = 71%. 
CLAYSTONE: olive gray (5 Y 3/2); trace 
sand bottom 0.5’; dense; homogenous; 

40.0-65.0’ SAMPLE. 
Recovered 1.6/5.0’ = 32%. 
RQD = 0.5/1.6’ = 31%. 
CLAYSTONE: olive gray (5 Y 3/2); some 
very fine-grained silty sand; trace organ- 
ics; dense; homogenous; moist. 

6 5.0-6 8.0’ SAMPLE. 
Recovered 2.95/3.0’ = 98%. 
RQD = 2.0/2.95’ = 68%. 
SANDY CLAYSTONE: olive gray (5 Y 
3/2); trace organic fragments; sandstone 

S a m p l O r  C o l l o c t o d  o r  
O t h o r  t o r t s  P o r f o r m o d  / 

100.50- 1 10.15’: Packer 
Test Interval #15. 

109.72-1 19.37’: Packer 
Test Interval #14. 

119.37-129.02’: Packer 
Test Interval #13. 



L O G  
O F  

B O R E H O L E  

~ o c a t r o n  Rocky F l a t s  Plant; 903 ?ad Area B o r o h o l o ,  W e l l  N o .  16-8iER 
C o o r d l n a t r r  N 30139.59 E 2 3 1 4 0 . 4 9  G r o u n d  Surface E l o v a t i o n  5 9 6 9 . Q 6 ’  
T o t a l  D o p t h  174.90’ W a t o r  L o v o l  E n c o u n t o r o d  2 0 . 0 ’  

D r l l l l n g  C o m p a n y  - D r l l l o r  N. Wheeler; P. BuSkovski 
D a t o  D r l l l o d  June 17-1-1987 : July.-8, 1987 ~~l~~~ D. Jarvie; K. Parker  
Drlll lng M o t h o d  Hollm Stem Auser : wtaq Core D r l l l l n g  ~ l , , i d  None 
Log9.d b y  C . J .  Flood;  J.B. Berqman C h o c k o d  b y  

S t r t l c  5Fi85.51 I (12/01/87) 

G o o l o g l r t  SIto M a n a g o r  

C E A R P  M a n a g o r  

C o m m o n t r  Surface casing set t o  49.17’ by Craig TJood on June  18, 1987. 

125 - 

125 

140 

I 

abundant organics; consolidated; moist. 

7 2.0-76.0’ SAMPLE. 
Recovered 4.5/4.0’ = 113%. 
RQD = 3.5/4.0’ = 88%. 
CLAYSTONE: olive gray (5 Y 3/2); 
abundant organics; dense; moist. Last 1.0’ 
grade to dusky green (5 G 3j2)  claystone 
with no organics; silty; moist to dry. 

76.0-80.0’ SAMPLE. 
Recovered 3.2/4.0’ = 80%. 
RQD = 1.85/3.2’ = 58%. 
76.0-76.4: CLAYSTONE; olive gray (5 Y 
3/2); silty; organic rich; dense; moist. 

olive gray (5 Y 3/2) and l i g h t  olive gray 
(5 Y 5/2); interbedded medium-grained 
sandstone; rounded; sorted; moist. 
77.2-78.6’: SANDSTONE olive gray (5 Y 
3/2); well sorted; rounded; medium to 
fine-grained; salt & pepper texture; abun- 
dant  organics; moist. 
78.6-79.2’: SANDSTONE same as above 
but more clay; damp to dry. 

76.4-77.2: SANDSTONE/CLAYSTONE: 

80.0-84.0’ SAMPLE. 
Recovered 4.0/4.0’ = 100%. 
RQD = 3.5/4.0’ = 88%. 
CLAYSTONE: olive gray (5 Y 3/2); con- 
solidated; organic rich; homogenous; 

S a m p l o r  C o l l o c t o d  or  
O t h o r  T o r t 8  P o r f o r m o d  / 

129.02- 138.67’: Packer 
Test Interval # 12. 

13 1.02-1 40.67’: Packer 
Test Interval #11; 
packers not sealing; 
aborted. 

132.94-142.59’: Packer 
Test Interval #lo; 
failed test. 

134.94-1 44.59’: 
Packer Test Interval 
#9; failed test. 

136.94-146.59’: Packer 
Test Interval #8, 
aborted test. 



L O G  
O F  

B O R E H O L E  

L o c . t l o n  Rocky Flats Plant; 503 Pad Area ~ o r o h o ~ o  W O I I  N O .  16-87EQ 
C o o r d i n a t o r  N 36139.59 E 23140.49 G r o u n d  S u r f a c o  E l o v o t l o n  5969.36’ 
T o t a l  Dopth 174.00‘ W a t o r  L o v o l  E n c o u n t o r o d  2 0 . 0 ’  

S t t Ic 5885.51 ’ (12/01/87) 
Dr l l l ing  C o m p a n y  WPS Rros D r l l l o r  N. Nheeler: P. msmov&i 
0.10 Dr i l lod  June 17-18.7 : July 6-8, 1987 Helper D. Jarvie; K. Parker 
Or l l l lng  Mothod Holla~ Stem Auqer : Rotary Core Drilling ~ l ~ i d  None 

L o g g o d  B Y  C.J. Wood : J.B. Bergman C h o c k o d  B y  d 3 P - L  
3110 M a n a g o r  

C E A R P  M a n a g o r  

Goologlr t  

Surface cashq set t o  49.17’ by Craig T e  on June 18, 1987. 

l.25 

160 - 

I 

RQD = 4.0/4.0’ = 100%. 
84.0-87.7’: CLAYSTONE: same as above 
with some lignite stringers and trace 

87.7-88.0’: SANDSTONE: olive gray (5 Y 
3/2); very fine-grained; silty; common 
organic fragments; moist. 

48.0-92.0’ SAMPLE. 
Recovered 4.0/4.0’ = 100%. 
RQD = 3.2/4.0’ = 80%. 
CLAYSTONE: olive gray (5 Y 3/2); con- 
solidated; homogenous; trace organics; 
sandy top 3”; moist. 

92.0-96.5’ SAMPLE. 
Recovered 4.5/4.5’ = 100%. 
RQD = 4.0/4.5’ = 89%. 
CLAYSTONE: same as above; moist to 

96.5- 100.5’ SAMPLE, 
Recovered 3.3/4.0’ = 83%. 
RQD = 0/4.0’ = 0%. 
96.5-98.0’: CLAYSTONE: olive gray (5 Y 
3/2); two siltstone nodules, moderate yel- 
lowish brown (10 YR 5/4), approximate 
1/4” diameter; elliptical; d r y  to moist. 
98.0-99.8’: SANDY CLAYSTONE: olive 
gray (5 Y 3/2); very fine-grained sand; 
well sorted; silty; moist. 

t a m p l o r  C o l l o c t o d  o r  
O t h o r  t o a t a  C o r f o r m o d  / 

140.2 1 - 149.86’: Packer 
Test Interval #7; 
aborted test. 

142.2 1 - 15 1.86’: Packer 
Test Interval #6; 
aborted test. 

144.7 1 - 154.36’: Packer 
Test Interval #5; 
aborted test. 

146.7 1 - 156.36’: Packer 
Test Interval #4; 
aborted test. 

149.35-159.0’: Packer 
Test Interval #3; 
aborted test. 

15 1.35- 16 1 .O’: Packer 
Test Interval #2; 
aborted test. 

155.0- 163.30 ’: Packer 
Test Interval # 1; 
failed test. 

t 
P a g e  8 or 13 



L O G  
O F  

B O R E H O L E  

~ o ~ a t i ~ ~  Rocky Flats P h ! ! t ;  393 Pad B o r o h o l o  W e l l  N o .  16-87BQ 
C o o r d l n a l o r  ?d 36139.59  E 2 3 1 4 0 . 4 9  G r o u n d  S u r f a c o  E l o v a t i o n  5 9 6 9 . Q 5 ’  
T o t a l  D o p t h  174.00’ w a t e r  ~ o v e t  ~ n c o u n t o r o d  2 0 . 0 ’  

Or l l l lng  C o m p a n y  -0s ~ r 1 1 1 . r  N. Wheeler : P. Bus&ovski 
o a t 0  0flll .d JUne 177-1987 ; J& 6-8, 1987 H e l p e r  D. Jamie ; K. Parker 
Orl l l lng  M o t h o d  Hollo~ Stem Auqer : Rotary Core D r i l l i n g  F l u i d  None 

L o g g o d  fJy C.J. V k d  ; J.B. Bergman C h o c k o d  B y  L 

S t 8 t i C  5885.51 ’ (12/01/87) 

C o o l o g i r t  sit0 M a n a g o r  

C E A R P  M I n 8 g O r  

C o m m o n t r  Surface casing set to 4 9 . 1 7 ’  by Craig IJOod on June 18,  1987. 

f / / / 
L l t h o l o g l c  O o r e r l p t l o n  

I 

I 
100.5- 105.0’ SAMPLE. 
Recovered 4.0/4.5’ = 89%. 
RQD = 4.0/4.0’ = 100%. 
SANDSTONE: medium gray (N 5/0); sil- 
ica cement; f ine to medium-grained; 
sorted; rounded; two light brownish gray 
(5 YR 6/1) siltstone nodules a t  102.9’ and 
104.2’; clayey in top 6”; salt & pepper 
look; moist. 

105.0- 109.0’ SAMPLE. 

RQD = 3.8/4.3’ = 88%. 
Recovered 4.3/4.0’ = 108%. 

SANDSTONE: same as above with several 
clay stringers; very dense; rock hard 
sandstone at  108.1 to 109’; very fine- - grained; calcareous cement; reacts 

.. strongly with HCl; moist to dry. 

, 109.0-1 13.0’ SAMPLE. 
Recovered 3.3/4.0’ = 83%. 

I RQD = 1.2/3.3’ = 36%. 
109.0- 109.5’: SANDSTONE: medium gray 

. (N 5 / 0 ) ;  rock hard; very dense; very fine- 
grained; calcareous cement; damp. 

I 109.5-1 12.3’: CLAYEY SANDSTONE: me- 
dium gray (N 5/0); very fine-grained; 
rounded; well sorted; increased clay with 
depth; moist to damp. 

S a m p l o r  C o l l o e t o d  or 
O t h e r  T o r t s  P o r f o r m o d  / 



L O G  
OF 

B O R E H O L E  

f f f 

~ o c a t i ~ n  Rocky Flats Plant; SO3 Pad Area B o r o h o l o ,  W a l l  N o .  16-87ER 
C o o r d i n a l r r  !d 36139.59 E 23140.49  G r o u n d  S u r r a c o  E l o v a t i o n  5969.06' 
T o t a l  D e p t h  174.00' W a l o r  L o v o l  E n c o u n t r r o d  2 0 . 0 '  

Drl l l lng C o m p a n y  s - 1 ~ ~  Fros D r l l l o r  N. Wheeler ; P. Bushkovski 
0.10 DrIIIod June 17-18.7 : Julv 6-8, 1987 ~ o ) ~ ~ r  D. Jarvie; K. Parker 

LoQ9.d  B Y  C.J. Flood; J.B. Berqman C h o c k r d  B y  

S t a t l c  1885.51 (12/01/87) 

G o o l o g l ~ t  3110 M a n a g o r  

C E A A P  M a n a g o r  

C o m m o n t r  Surface casing set to 49.17' by Craig TW on June 18, 1987. 

-I-' 

/ 
L i t h o l o g i c  D o r c r l p t l o n  

1 17.0- 12 1 .O' SAMPLE. .- Recovered 5.0/4.0' = 125%. 
RQD = 5.0/5.0' = 100%. .- 117.0-1 18.0': CLAYEY SANDSTONE AND 
SANDY CLAYSTONE: same as above -- with more clay; dense; moist. 
1 18.0- 12 1 .O': SANDY CLAYSTONE: medi- - -  um gray (N 5/0); fine-grained sand; 
rounded; well sorted; light brownish gray - -  (5 YR 6/1) siltstone nodule a t  120.7'; 
moist. -. 
12 1.0- 125.0' SAMPLE. 

RQD = 3.7/3.7' = 100%. 
INTERBEDDED SANDSTONE/ CLAY- 
STONE: medium gray (N  5/0); very fine- 
grained; silty, clayey sandstone; interbed- .- ded clay laminations; sandstone is 
rounded; dense; sorted; 10' dip on frac- .. ture; cross-bedded; moist. 

.- Recovered 3.7/4.0' = 93%. 

t 

125.0- 129.0' SAMPLE. 
Recovered 3.8/4.0' = 95%. 
RQD = 3.8/3.8' = 100%. 

STONE: same as above; sandstone beds 1- 
2" thick; clay beds 1-2" thick; some light 
brownish gray (5 YR 6/l) siltstone nod- 
ules 1 "  diameter; damp. 

INTERBEDDED SANDSTONE/ CLAY- 

I 129.0-133.0' SAMPLE, 

I RQD = 3.0/3.0' = 100%. 

- STONE: same as above with clay layers 

Recovered 3.0/4.0' = 75%. 

INTERBEDDED SANDSTONE/ CLAY- 

0.8 to 1.0' thick. 

S a m p l o r  C o l l o c t o d  or 
O t h o r  T O 8 t S  ? o r f o r m o d  / 

P a g e 1 0  o f 1 3  



LOG 
O F  

B O R E H O L E  

-T-r---- 

~ ~ ~ a t l ~ ~  Rocky Flats P l a n t ;  903 Pad Area B o r o h o l o /  W o l l  No. 16-87ER 
~ o o r d i n a t o r  N 36139.59 E 23140.49 G r o u n d  S u r t a c o  E l o v a t l o n  5969.46' 
T o t a l  D o p t h  174:QO' W a t o r  L o v o l  E n c o u n t o r o d  20.0' 

Orl l l lng  C o m p a n y  -0s D r i l l o r  N. Wheeler ; P. Bushkovski 
0 8 1 0  D r l l l o d  

or l l l lng M o t h o d  Hollow Stem Auqer ; Rotary Core Drilling ~ t u i d  

L o g g e d  BY C.J. Flood; J.B. C h o c k o d  b y  

S t a t l c  9 8 5 - 5 1  ' f12/0 1/87L 

June 17-1R, 1987 : July 6-8, 1987 H ~ I ~ ~ ~  D. J a r v i e ;  K. Parker 
None 

Goologirt  s i t 0  M 8 n a g . r  

C E A R P  M a n a g o r  

C o m m o n t 8  Surface casing set to 49.17' by Craig on June 18, 1987. 

-' 

133.0- 137.0' SAMPLE. .- Recovered 5.0/4.0' = 125%. 
RQD = 5.0/5.0' = 100%. -- SANDSTONE/SANDY CLAYSTONE: me- 
dium gray (N 5/0); very fine-grained; -- well sorted; rounded; dense; horizontal 
fractures; moist to wet. .. 
137.0- 14 1 .O' SAMPLE. 
Recovered 4.0/4.0' = 100%. 
RQD = 4.0/4.0' = 100%. 
SANDSTONE/SANDY CLAYST0NE:same 
as above with medium to fine-grained -. sand; damp. 

t 

14 1 .O- 145.0' SAMPLE. . Recovered 3.9/4.0' = 98%. 
RQD = 3.7/3.9' = 95%. . SANDSTONE: medium gray (N 5/0); f ine 
to medium-grained sand; well sorted; . rounded; silica cement; organic fragment 
in shoe; damp. 

145.0- 149.0' SAMPLE. 

RQD = 2.8/3.2' = 88%. 
- Recovered 3.2/4.0' = 80%. 

- SANDSTONE/CLAYSTONE INTERBED- 
DED: medium gray (N 5/0); clay layers 
1"; sand layers 3-6'; silty, clayey sand- . stone; dense; consolidated; moist to wet. 

S8mPl.S C o l l o c t o d  or  
O t h o r  T 0 8 t r  C o r f o r m o d  / 

P a g e  11 o f  13 
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L O G  
O F  

B O R E H O L E  
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-2 

LOC8t lOn  Rocky Flats Plant; 903  Pad Area 
C o o r d l n a l o r  N 36139.59 E 23140.49 
T o t a l  D o p t h  1 7 4 . 0 0 '  

O r l l l i n g  C o m p a n y  -0s 

Oat .  DrIiIod June 17-18, 1987 : J-6-8, 1987 
Drl l l lng ~ o t h o d  Hollclw Stem Auqer; R o t q  Core 
Lo99.d  BY C.J. Flood ; J.B. Bercp~n 

Goologlrt 

B ~ r o h ~ i o , / W o i I  N o .  16-87EQ 
G r o u n d  S u r f a c o  E i o v a t i o n  5 9 6 9 . Q 6 '  
W a t o r  L o v e 1  E n c o u n t o r o d  2 0 . 0 '  

s t t i c  5885.51' (12/01/87) 
D r ~ t i o r  N. Wheeler : P. Bushkovski 
t+.tp0r D. Jarvie ; K. Parker 

Chocked B y  I 

3110 M a n a g o r  

C E A R P  M a n a g o r  

Comments Surface casing set to  49.17' by Craig 1- on June 18, 1987. 

f I I I / 

T 

i 

i 

t 

t 

149.0- 153.0' SAMPLE, 
Recovered 4.9/4.0' = 123%. 
RQD = 4.9/4.9' = 100%. - 149.0-149.6': CLAYEY SANDSTONE: me- 
dium gray (N 5/0); very fine-grained; 

. silty; rounded; damp. 
149.6-153.0': CLAYSTONE: olive gray (5 - Y 3/2); no sand; some organic fragments; 
consolidated; moist. 

153.0- 157.0' SAMPLE. 
Recovered 4.0/4.0' = 1 OOOh. 
RQD = 4.0/4.0' = 100%. 
SANDSTONE/CLAYSTONE INTERBED- 
DED: medium gray (N 5/0); very fine- 

' grained sand; rounded; cross-bedded; wet; 
, claystone layers 1"; sandstone layers 1'; 

dense; homogenous; few organics; moist. 

' 

157.0- 16 1 .O' SAMPLE. 
Recovered 3.7/4.0' = 93%. 
RQD = 3.2/3.7' = 86%. 
SANDSTONE: medium gray ( N  5/0); some 
clay lenses 1/4" to 4" wide; cross-bedded; 
f ine to very fine-grained; well sorted; 
rounded; salt & pepper; very dense cal- 
careous cemented sandstone a t  157.3- 
157.6': moist to wet. 

i 

S a m p l o r  C o l l o c t o d  or 
O t h o r  t o r t s  P o r f o r m o d  / 
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L O G  
of- 

B O R E H O L E  

~ o c a t i o n  Rocky F la t s  Plant; 903 Pad Area B o r o h o l r / W o l l  N o .  16-87BR 
C o o r d l n r l o i  N 3 6 1 3 9 . 5 9  E 23140.49 G r o u n d  S u r t r c r  E l o v r ! l o n  5 9 6 9 . Q 6 ’  
T o t a l  D o p t h  1711.00’ W r t o r  L o v r l  E n c o u n t o r o d  2 0 . 0 ’  

Dr l l l lng C o m p a n y  a a y l ~ s  Rrns ~ r i i ~ o r  N. Wheeler: P. F h U o  vski 
O r t o  D r l l l o d  June 17-18.1987 ; July 6-8, 1987 ~ 0 l p . r  D. Jamie ; K. Parker 

Loggod  B Y  C . J .  wood : J.B. Bergman 

S t r t l c  5885.5 1 ’  (12/01/87) 

C h o c k o d  by 
G o o l o g l r t  

C E A R P  M a n a g o r  
Surface casing set to  49.17’ by C r a i g  W a d  on June 18, 1987. 

t 

L i tho log ic  O o r c r l p t i o n  Y 
16 1 .O- 165.0’ SAMPLE, 
Recovered 2.9/4.0’ = 73%. 
RQD = 2.3/2.9’ = 79%. 
161.0-161.9’: SANDSTONE: medium light 
gray ( N  6/0); very fine-grained; calcare- 
ous cement; very dense; strongly reacts 
with HCl; damp to dry. 
161.9-163.0’: SANDSTONE: medium gray 
(N  5/0); very fine-grained; few clay lam- 
inae; silty; rounded; cross-bedded; well 
sorted; moist to wet. 
163.0-163.3’: CLAYSTONE: olive gray (5 
Y 3/2); trace sand; dense; homogenous; 
trace organics; moist to wet. 

165.0-1 69.5’ SAMPLE. 
Recovered 5.0/4.5’ = 11 1%. 
RQD = 5.0/5.0’ = 100%. 
CLAYSTONE: olive gray (5  Y 3/2); con- 
solidated; homogenous; no sand; trace 
organics; wet. 

169.5- 174.0’ SAMPLE. 

RQD = 5.1/5.1’ = 100%. 
Recovered 5.1/5.0’ = 102%. 

CLAYSTONE: same as above; wet. 

TOTAL DEPTH: 174.0’ 



WELL  
COMPLETION 
INFORMATION 

L o c a t i o n  Rocky Flats Plant; 903 Pad Area WoII N o .  16-87BR 
C0ordinat . r  8 36139.59 E 23140.49 Elovat lon:  Ground Sur faco 5969.06' 
Total D e p t h :  W.11 125.24' lop of  C18ing 597Q-98' 

#oroho lo  17A.00' 
Format ion  o f  Cornplot ion -inon 

C a r i n g  ~atoria~sch 5 ,  type 316 TFJ stainles? s ee 
S c r o o n  M a t o r i d  0.010" wire wrap, ty e 316 TFJ 
D.1. I n ~ t a l l o d  July 14-16, 1987 A p p r o v o d  B y  

l n r t a l l o d  B Y  J.B. Bermnan 

c a r i n g  o lamotor  2" I D  

Surtaco c a r i n g  D 
staPnless steel 

Goologir t  

C o m m o n t r  

Ground Surfac 

b u r f a t o  t O 8 l  

Portland Type I 
cement 

M8tOri.l: 

S r r f a c o  

t Bo nt oalto 

f i l to r  Yatorial: - 
32-42 Silica Sa 

B a t  k f I!) 

\ -  A 

2.58' 

-7- 
bring 

: 100.00' 

Tota l  
Oepth \ f t  

174.00 
ole 
Depth  
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PROGRAH SLUGT, VERSION 4.0CT. 1985 

....- sn:: PROGRAH CALCULATES REAM TRANWISSIVITIES FROfl SiUG-TEST DATA BASED ON TM ANALYTICAL APFRCACHES: 
i l l  VETHOD OF COOPER, SREDEHOEFT ;NO PRPADOPULOS, 1967 ikFtTICLE I N  VGL.;.NO.l OF ilEF EiTi!iiD 

'RESPONSE OF A FiNITE DIARETER YELL i3 AN iNSTANTANEDUS iiiAR6E S i  YATER'i 
(2) HETHOD OF BOUYER AND RICE, IF76 iAkTlCLE i N  VOL. I ? ,  NO,: OF YRR ENiIiLED 

'A SLUG TEST FDR MTERHININ6 HYDRAULIC CONDUCTIVITY OF MCONf INED APUIFERS 
YITH CMPLETELY OR PARTIALLY PENETRATING YELLS') 

:'E ,OCAiIGN: Rockv ilats i l a n t  GATE ij: j i b6  TEST: 13-14-87 

-:Cj INVESTIGATOR: Kevin RcNelll 

YELL kG.: 1h-N 5R 

TIHE 
(sec i 

1-00 
2.00 
3.00 
4.00 
5.00 
6.00 
7.00 
8.00 
9.00 

10.00 

HEAD 
(FEET) 

1.260 
1.260 
1,260 
1.260 
1.260 
1.250 
1.250 
1 I 250 
1.250 
1.250 



I 
I 
I 
I 
I 
I 
I !  
1 
I 
I 
I 
I 
I 
I 
I 
I 
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11.00 
41.00 
71.00 

!:1!,$C 
161.00 
221 * 00 
281 # 00 
3 1 . 0 0  
521.00 
701.00 
es1.00 

1091.00 

1.250 
1 250 
I ,  250 
1.250 
1.250 
1.240 
1.240 
1.240 
1.240 
1.240 
1,240 
1.240 

HO HAS CDHPUTED FROR INTERCEPT OF PLOT Of LD6(Hl VS. TIHE 

SUCCESSIVE COHPUTED 
VALUES Filfi HO 

(FEET1 

1.2526 
I .  2530 

CDHPUTED RESiiLTS: 

COMPUTED VALUE OF HO = 1.27 FEET 

NOTE: TRANSMISSIVITY UNITS ARE IN FittZ/sec AND PERREABILITY 1;1IITS ARE I N  FTisec 

SlORAi i ' i I T Y  

i .NoE-;!  

! . 3 0 3 i - : 2  

1.000E-iiY 

1.000E-64 

1,OOoE-05 

1. OOoE-36 

1 L oooE-97 

1, oooE-08 

1,OOoE-09 

1.000E-IO 

HEAN 
TRRNSH is- 

s I v I?'{ 

:.36g-t:17 

:.095E-CC 

!.592E-!ld 

1.49%-!6 

2.26BE-05 

3.022E-05 

3.762E-05 

4,488E-05 

5.213E-05 

5.921i-05 

HEAN 
PERMEA- 
8 IL I lY  

1 .  k71E-.:18 

s,;i4E-<.5 

2.li8E-07 

4.352:-07 

6.5BbE-07 

8. na-07 
1.092E-Ob 

1.303E-Ob 

1.514E-06 

1.7191-06 

MI Nl HUR 
TRANS. 

- 7 - m  
,: /uE-<~C 

;,7;6E-;'? 

1.571E-Oi 

2.147E-0i 

3.521E-07 

4.576E-07 

5.59%-07 

6.61SE-07 

7.621E-07 

8.620E-07 

RZIO OF 
%NGE TO 

'3AR 

r :<-cy; -.. .,..-.,w 

1, :1!;5; 

c _I"._, . . .31136 

5.530035 

5.045257 

5.702072 

5.733021 

5.731 E1 

5.ntooo 
5.774183 

RIM1 HEAN 
E3UARE OF 

TINE 
G i L ' I AT  I ONS 

:>i.54 

.17.53 

XIF.91 

303.98 

361.42 

361.63 

361.77 

361.86 

361.92 

361.95 

-r 

DIFFERENCE 
iN RHS 

, ':I 5 

4.01 

- 2 .  ;a 

-1.07 

-. 44 

-. 21 

-. 14 
-.OB 

-.07 

-.03 

I ttttttfttttt~tftftttttttftttftftftf~fttttftfttff~ttftttttftttttttttttft~ttttttftttfftttf~fftftttttttttftttttttttttttttttftttt 
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MTHOD OF BOWER AMU RICE 

3RP1 ' YD  RESULTS C S I N G  OIAlrE'E; OF jqiiiE3 YOLE: 

PEHflEABiLITY = 9 ,  ::E-?? F!isec = ?.90E-07 CNlsec 

TRMSRiSS iV ITY = 3.28E-0i ilffiisec 

CMWTED RESULTS USING DIAMTER OF CASING AND SCREEN: 

PERflEABILITT = 1.10E-08 f l i s e c  = 3.34E-07 CNlsec 

TRMSHISSIVITV = 3.78E-07 FTffZlsec 

WELL NO.: i b - a i  e'c 

INPUT D A T A  ARE: 

:ME CASING DIAHETER = 2.30 INCHES LENGTH Of SCREEN OR IKTAKE PORTION = 26.00 FEET 
!W? XREEN OF! DPEli-iiOLE DIAHETER = 
3 ; E T E i i  OF DRiLLED HOLE = 4.00 INCHES iHiCLNESS OF SATURATED ADUIFER iGNE = j4.44 FEET 
EZT:t!ATEi) POGOSITY OF GRAVEL PACK = .?5 itiiLiNG-tiEdD IFiDEX = fi ('1' IF FALLIN6,'O' I F  RISING) 

: . g o  INCHES 3iPTi i  iiiOt! STATiC LEVEL 7 0  BGiiOH OF SCREEN = i4.44 FEE7 

NURBiR D i  %AD-TIHE DATA ?O!HTS = 22 

1, $(I 

1.00 
3.00 
4.00 
5.00 
6.00 
7.00 
8.00 
9.00 
10.00 
11.00 
41.00 
71.00 
101.00 
161.00 
221.00 
281.00 
341.00 
521.00 
701.00 

- , .  
! . , 3U 

1. -bL 
1. zoo 
1 * 2b3 
1.26C 
1.250 
1.250 
1.250 
1.250 
1.250 
1,250 
1.250 
l.BO 
1.250 
1.250 
1,240 
1.240 
1,240 
1.240 
1,240 

P I A  



eeim 1.240 
1091.00 1.240 

HO YAS COHPUTED FROH KNOYN VOLUHE OF SLU6 

VOLUly OF SLUG ENTERED = ,03270 CUBIC FEET 

RTHOD OF COOPER, BREDEHOEFT AND PRPADOPULOS 

CORPUTID RESULTS: 

CUIIPUTED VALUE OF HO = 1.50 FEET 

MOTE: T R A N 9 I S S I V I T Y  UNITS ARE IM FT++2isec 

5TORATIVITY 

1.530E-01 

!. OOoE-ii? 

1 000E-33 

1. G00E-il4 

1.000E-5 

! .300E-G6 

1,OOCE-(17 

I. W X - O b  

1 000E-39 

1 * #of-10 

NINIHUH 
TAMS, 

3.02OE-ili 

9.3liE-Gi 

i . il3E-06 
2.499E-66 

3.2hbi-Cb 

4.019E-$6 

i. 7QzE-f;lo 

5, I P B i  -0a 

O.229i-I:lb 

6.955E-66 

AND PERMRBILITY UNlTS RRE IN i?isec 

R A T I O  OF 3 0 1  HEAN 
'T' RANGE TO ZUMRE OF 

D IFFikENCE 
IN  RHS 

s o 0  

-. 11 

-.35 

-.O? 

-,Oi 

- . ; I 1  

. ;; 

. "ii 

* 30 

e 00 



PACKER TEST ANALYSIS 
WELL NO. 1 6 - 8 7 B R  

ROCKY FLATS PLANT; 903 PAD AREA JOB NO. 2 0 2 9 - 1 7 - 0 2  
DATE TESTED: 7 / 1 4 / 8 7  BY: J.B. BERGMAN 

T E S T  INTERVAL ( F E E T  BELOW G . S . ) :  4 8 . 4 1  - 58.06 
MATERIAL TESTED: ARAPAHOE CLAYSTONE 

I 
I DEPTH TO WATER ( F E E T  BELOW G . S . ) :  103 .08  

Q L 
LN(--) 

2 ( P I )  (L) (HI  R 
K = ------------ 

1ST P1/3 TEST 
Q = I N J E C T I O N  RATE = .00005792 (FEET3/MIN)  
L = LENGTH O F  T E S T  INTERVAL = 9.65 FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET)  
= 5 3 . 2 4  + 8.30  + .OO * 2 . 3 1  = 61.53 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000000630 FT/MIN 

1 
e 

K = .00000003 CM/SEC 

I P2/3 TEST 



PACKER TEST ANALYSIS 
WELL NO. 16-87BR 

ROCKY FLATS PLANT; 903 PAD AREA JOB NO. 2029-17-02 
DATE TESTED: 7/14/87 BY: J.B. BERGMAN 

TEST INTERVAL (FEET BELOW G.S.): 55.90 - 65.55 
MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEFT" TO WATER (FEET BELOW G.S.): 103.08 

1ST P1/3 TEST 
Q = INJECTION RATE = .00007240 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 60.73 + 8.37 + .OO * 2.31 = 69.10 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000000702 FT/MIN 
K = .00000004 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00076023 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 60.73 + 5.72 + 11.00 * 2.31 = 91.86 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000005542 FT/MIN 
K = .00000028 CM/SEC 

2ND P1/3 TEST 



PACKER TEST ANALYSIS 
WELL NO. 1 6 - 8 7 B R  

ROCKY FLATS PLANT; 903 PAD AREA J O B  NO. 2 0 2 9 - 1 7 - 0 2  
DATE TESTED: 7 / 1 4 / 8 7  BY: J . B .  BERGMAN 

TEST INTERVAL ( F E E T  BELOW G . S . )  : 57.90 - 67.55 
MATERIAL TESTED: ARAPAHOE CLAYSTONE 

DEPTH TO WATER ( F E E T  BELOW G . S . )  : 103.08 

Q L 
LN(--) 

2 ( P I )  ( L )  (HI  R 
K = ------------ 

1ST P1/3 TEST 
Q = I N J E C T I O N  RATE = . 0 0 0 0 1 4 4 8  (FEET3/MIN)  
L = LENGTH O F  T E S T  INTERVAL = 9.65 F E E T  
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET)  
= 62.73 + 8.31 + .OO * 2.31 = 7 1 . 0 4  

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000000136 FT/MIN 
K = .00000001 CM/SEC 

P 2 / 3  T E S T  



PACKER TEST ANALYSIS 
WELL NO. 16-87BR 

ROCKY FLATS PLANT: 903 PAD AREA JOB NO. 2029-17-02 
DATE TESTED: 7/14/87 BY: J.B. BERGMAN 

TEST INTERVAL (FEET BELOW G.S.): 67.55 - 77.20 
FATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S. ) : 103.08 

Q L 

1ST P1/3 TEST 
Q = INJECTION RATE = ,00014480 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 72.38 + 8.41 + .OO * 2.31 = 80.79 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000001200 FT/MIN 
K = .00000006 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00155665 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 72.38 + 5.72 + 14.00 * 2.31 = 110.43 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000009438 FT/MIN 
K = .00000048 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .00031133 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 72.38 + 7.92 + . O O  * 2.31 = 80.29 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000002596 FT/MIN 
K = .00000013 CM/SEC 



PACKER TEST ANALYSIS 
WELL NO. 16-87BR 

ROCKY FLATS PLANT; 903  PAD AREA J O B  NO. 2029-17-02 
DATE TESTED: 7 /13 /87  BY: J . B .  BERGMAN 

TEST INTERVAL (FEET BELOW G . S . ) :  6 9 . 5 5  - 7 9 . 2 0  
MATERIAL TESTED: ARAPAHOE CLAYSTONE 

DEPTH TO WATER (FEET BELOW G.S.) : 1 0 3 . 0 8  

Q L 
LN(--) 

2 ( P I )  (L) (HI R 
K = ------------ 

1ST P1/3  TEST 
Q = INJECTION RATE = . 0 0 0 9 7 0 1 9  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 7 4 . 3 8  + 7.51 + . O O  2 . 3 1  = 8 1 . 8 9  

R = BOREHOLE RADIUS = . 1 7  FEET 

K = HYDRAULIC CONDUCTIVITY = . 00000079  FT/MIN 
K = . 00000040  CM/SEC 

P2/3 TEST 



PACKER TEST ANALYSIS 
WELL NO.  16-87BR 

ROCKY FIATS PLANT; 9 0 3  PAD AREA JOB NO. 2029-17-02 
DATE TESTED: 7 / 1 3 / 8 7  BY: J . B .  BERGMAN 

TEST INTERVAL (FEET BELOW G . S . ) :  7 9 . 0 5  - 88.70  
MATERIAL TESTED: ARAPAHOE CLAYSTONE 

DEPTH TO WATER (FEET BELOW G . S .  ) : 103 .08  

Q L 
W ( - - )  

2 ( P I )  (L) ( H )  R 
K = ------------ 

1ST P1/3  TEST 
Q = INJECTION RATE = . 00190418  (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 83.88 + 7.85 + . O O  * 2 . 3 1  = 9 1 . 7 2  

R = BOREHOLE R A D I U S  = . 1 7  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000139 FT/MIN 
K = . 0 0 0 0 0 0 7 1  CM/SEC 

P 2 / 3  TES IT 
Q = INJECTION RATE = .00638589 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( IN  FEET) 
= 83.88 + 5 . 7 2  + 1 6 . 0 0  * 2 . 3 1  = 1 2 6 . 5 6  

R = BOREHOLE RADIUS = . 1 7  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000338 FT/MIN 
K = .00000172 CM/SEC 

2 x 3  P1/3 TEST 
Q = INJECTION RATE = ,00099915 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( IN  FEET) 
= 83.88 + 7.30 + . O O  * 2 . 3 1  = 91.18 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAOLIC CONDUCTIVITY = .00000073 F T / M I N  
K = .00000037 CM/SEC 



PACKER TEST ANALYSIS 
WELL NO. 16-87BR 

ROCKY FLATS PLANT; 903  PAD AREA J O B  NO. 2029-17-02 
DATE TESTED: 7 /13 /87  BY: J . B .  BERGMAN 

TEST INTERVAL (FEET BELOW G . S . ) :  8 8 . 7 0  - 9 8 . 3 5  
MATERIAL TESTED: ARAPAHOE CLAYSTONE 

DEPTH TO WATER (FEET BELOW G . S . )  : 1 0 3 . 0 8  

Q L 

I 

1ST P1/3  TEST 
Q = INJECTION RATE = .OOOOOOOO (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 9 3 . 5 2  + 8 . 3 1  + . O O  2 . 3 1  = 1 0 1 . 8 3  

R = BOREHOLE R A D I U S  = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .OOOOOOOO FT/MIN 
K = .OOOOOOOO CM/SEC 

P2/3  TEST 
Q = INJECTION RATE = . 0 0 5 8 3 5 6 3  (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER OF INTERVAL + GAGE E I G H T  

+ GAGE PRESSURE ( I N  FEET) 
= 9 3 . 5 2  + 5 . 7 2  + 1 8 . 0 0  * 2 . 3 1  = 1 4 0 . 8 2  

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = . 00000277  FT/MIN 
K = .00000141 CM/SEC 

2 D P  I 3 TEST 
Q = INJECTION RATE = . 0 0 0 0 5 7 9 2  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 9 3 . 5 2  + 8 . 6 0  + .oo  * 2 . 3 1  = 102 .12  

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000004 F T / X I N  
K = . 00000002  CM/SEC 



PACKER TEST ANALYSIS 
WELL NO. 16-87BR 

ROCKY FLATS PLANT; 9 0 3  PAD AREA JOB NO. 2029-17-02 
DATE TESTED: 7 /13/87  BY: J . B .  BERGMAN 

TEST INTERVAL (FEET BELOW G . S . ) :  9 0 . 7 0  - 1 0 0 . 3 5  
FATERIAL TESTED: ARAPAHOE CLAYSTONE 

DEPTH TO WATER (FEET BELOW G . S . )  : 1 0 3 . 0 8  

Q L 
LN(--) 

2 ( P I )  (L) (HI  R 
K = ------------ 

1ST P1/3  TEST 
Q = INJECTION RATE = .00438035 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 95 .52  + 8 . 7 6  + . O O  * 2 . 3 1  = 1 0 4 . 2 8  

R = BOREHOLE R A D I U S  = . 17  FEET 

K = HYDRAULIC CONDUCTIVITY = .0000028124 FT/MIN 
K = .00000143 CM/SEC 

P2 /3  TEST 



PACKER TEST ANALYSIS 
WELL NO. 1 6 - 8 7 B R  

ROCKY FLATS PLANT; 903 PAD AREA JOB NO. 2 0 2 9 - 1 7 - 0 2  
DATE TESTED: 7/13/87 BY: J . B .  BERGMAN 

T E S T  INTERVAL (FEET BELOW G . S . ) :  100 .50  - 110.15 
MATERIAL TESTED: ARAPAHOE SANDSTONE 

DEPTH TO WATER ( F E E T  BELOW G . S . ) :  103 .08  

I 
Q L 

1ST P1/3 TEST 
Q = INJECTION RATE = . 0 0 0 4 4 8 8 9  (FEET3/MIN) 
L = LENGTH OF T E S T  INTERVAL = 9 .65  FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET)  
= 1 0 5 . 3 2  + 8 . 2 0  + . O O  * 2 . 3 1  = 1 1 3 . 5 2  

R = BOREHOLE RADIUS = .17  FEET 

K = HYDRAULIC CONDUCTIVITY = . 0 0 0 0 0 0 2 6  FT/MIN 
K = .00000013 CM/SEC 

P2/3 T E S T  
Q = INJECTION RATE = . 0 0 6 1 5 4 2 0  (FEET3/MIN)  
L = LENGTH OF T E S T  INTERVAL = 9 .65  FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET)  
= 1 0 5 . 3 2  + 5 . 7 2  + 2 1 . 0 0  * 2 . 3 1  = 159.55 

R = BOREHOLE RADIUS = . 17  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000258 FT/MIN 
K = . 0 0 0 0 0 1 3 1  CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = . 0 0 0 4 4 8 8 9  (FEET3/MIN)  b 

L = LENGTH OF TEST INTERVAL = 9 .65  FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET)  
= 105 .32  + 9 . 1 2  + . O O  * 2 . 3 1  = 1 1 4 . 4 4  

R = BOREHOLE RADIUS = .17 F E E T  

K = HYDRAULIC CONDUCTIVITY = . 0 0 0 0 0 0 2 6  FT/MIN 
K = .00000013 CM/SEC 



PACKER TEST ANALYSIS 
WELL NO. 16-87BR 

ROCKY FLATS PLANT: 9 0 3  PAD AREA JOB NO. 2029-17-02 
DATE TESTED: 7 / 1 3 / 8 7  BY: J . B .  BERGMAN 

I 
3 TEST INTERVAL (FEET BELOW G . S . ) :  1 0 9 . 7 2  - 1 1 9 . 3 7  

MATERIAL TESTED: ARAPAHOE SANDSTONE 
DEPTH TO WATER (FEET BELOW G . S . ) :  1 0 3 . 0 8  

Q L 

1ST P1/3  TEST 
Q = INJECTION RATE = . 0 0 0 4 4 1 6 5  (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 1 0 3 . 0 8  + 8.16 + .OO * 2 . 3 1  = 1 1 1 . 2 4  

R = BOREHOLE RADIUS = . 1 7  FEET 

K = HYDRAULIC CONDUCTIVITY = . 00000027  FT/MIN 
K = . 0 0 0 0 0 0 1 4  CM/SEC 

P 2 / 3  TEST 
Q = INJECTION RATE = . 0 1 1 9 8 9 8 4  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 1 0 3 . 0 8  + 5 . 7 2  + 2 4 . 0 0  * 2 . 3 1  = 1 6 4 . 2 4  

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000489 FT/MIN 
K = . 0 0 0 0 0 2 4 8  CM/SEC 

2ND P1/3  TEST 
Q = INJECTION RATE = . 0 0 0 6 8 7 8 2  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL IS  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 1 0 3 . 0 8  + 8 . 2 9  + .oo * 2 . 3 1  = 1 1 1 . 3 7  

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = . 0 0 0 0 0 0 4 1  F T / M I N  
K = . 0 0 0 0 0 0 2 1  CM/SEC 



PACKER TEST ANALYSIS 
WELL NO. 16-87BR 

ROCK; FLATS PLANT; 903  PAD AREA JOB NO. 2029-17-02 
DATE TESTED: 7 /13 /87  BY: J . B .  B E R M "  

8 
E TEST I N T E R V A L  (FEET BELOW G . S . ) :  1 1 9 . 3 7  - 129 .02  

UATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S . )  : 1 0 3 . 0 8  

1ST P1/3 TEST 
Q = INJECTION RATE = .00046338 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 .65  FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 1 0 3 . 0 8  + 8 . 3 0  + . O O  * 2 . 3 1  = 1 1 1 . 3 8  

R = BOREHOLE RADIUS = . 17  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000028 FT/MIN 
K = .00000014 CM/SEC 

P2/3  TEST 
Q = INJECTION RATE = . 01965725  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65  FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 1 0 3 . 0 8  + 5 . 7 2  + 2 6 . 0 0  * 2 . 3 1  = 168 .86  

R = BOREHOLE RADIUS = . 17  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000779 FT/MIN 
K = .00000396 CM/SEC 

2 ! ; 3  P1/3 TEST 
Q = INJECTION RATE = . 00047062  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 1 0 3 . 0 8  + 8 . 5 7  + . O O  * 2 . 3 1  = 1 1 1 . 6 5  

R = BOREHOLE R A D I U S  = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000028 FT/MIN 
K = .00000014 CM/SEC 



PACKER TEST ANALYSIS 
WELL NO.  16-87BR 

ROCK-i  FLATS PLANT: 9 0 3  PAD AREA J O B  NO.  2029-17-02 
DATE TESTED: 7 /10 /87  BY: J . B .  BERGMAN 

TEST INTE3VAL (FEET BELOW G.S.): 1 2 9 . 0 2  - 1 3 8 . 6 7  
!-!-qTERIAL TESTED: ARAPAHOE SANDSTONE 

CE?TH TO WATER (FEET BELOW G . S . ) :  1 0 3 . 0 8  

I 

1ST P 1 / 3  TEST 
Q = INJECTION RATE = . 0 0 0 9 9 2 9 5  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 1 0 3 . 0 8  + 7 . 9 0  + . O O  * 2 . 3 1  = 1 1 0 . 9 8  

R = BOREHOLE R A D I U S  = . 1 7  FEET 

K = HYDRAULIC 

P2/3 TEST 
Q = INJECTION 
L = LENGTH OF 
TEST INTERVAL 

CONDUCTIVITY = . 00000060  FT/MIN 
K = .00000030 CM/SEC 

RATE = . 0 0 4 9 1 8 1 9  (FEET3/MIN) 
TEST INTERVAL = 9 . 6 5  FEET 
I S  BELOW WATER TABLE 

HEAD = DEPTH TO WATER + GAGE HEIGHT 
+ GAGE PRESSURE ( IN  FEET) 
= 1 0 3 . 0 8  + 5 . 7 2  + 2 8 . 0 0  * 2 . 3 1  = 1 7 3 . 4 8  

R = BOREHOLE RADIUS = . 1 7  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000190 FT/MIN 
K = .00000096 CM/SEC 

2! :2  P1/3  TEST 
Q = INJECTION RATE = . 0 0 0 7 8 3 5 0  (FEET3/MIN) 
L = LENGTH OF  TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 1 0 3 . 0 8  + 7 . 9 7  + . O O  * 2 . 3 1  = 1 1 1 . 0 5  

R = BOREHOLE R A D I U S  = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = . 00000047  FT/MIN 
K = .00000024 CM/SEC 



PACKER TEST ANALYSIS 
WELL NO. 16-87BR 

ROCKY FLATS PLANT; 9 0 3  PAD AREA J O B  NO. 2029-17-02 
DATE TESTED: 7 / 1 0 / 8 7  BY: J . B .  BERGMAN 

TEST INTERVAL (FEET BELOW G . S . ) :  1 3 1 . 0 2  - 1 4 0 . 6 7  
MATERIAL TESTED: ARAPAHOE SANDSTONE 

1 
s DEPTH TO WATER (FEET BELOW G . S . )  : 1 0 3 . 0 8  

Q L 
LN(--) 

2 ( P I )  (L )  (HI R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = . 0 0 0 0 0 7 7 6  (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9.65 FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( IN  FEET) 
= 1 0 3 . 0 8  + 8.10 + . O O  * 2 . 3 1  = 111.18 

R = BOREHOLE R A D I U S  = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = . 0000000047  FT/MIN 

I 
I 

K = .OOOOOOOO CM/SEC 

P 2 / 3  TEST 



PACKER TEST ANALYSIS 
WELL NO. 16-87BR 

ROCKi'  FLATS PLANT: 903 PAD AREA JOB NO. 2 0 2 9 - 1 7 - 0 2  
DATE TESTED: 7 / 1 0 / 8 7  BY: J . B .  BERGMAN 

TEST INTERVAL (FEET BELOW G . S . ) :  1 3 4 . 9 4  - 1 4 4 . 5 9  
MATERIAL TESTED: ARAPAHOE CLAYSTONE 

DEPTH TO WATER (FEET BELOW G . S . ) :  103.08 

Q L 
I 
1 

1ST P1/3 TEST 
Q = INJECTION RATE = .00000078 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

I 
1 
8 

+ GAGE PRESSURE ( I N  FEET) 
= 103.08 + 8 . 2 6  + .oo * 2 . 3 1  = 1 1 1 . 3 4  

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000000005 FT/MIN 
K = .OOOOOOOO CM/SEC 

E P 2 / 3  TEST 



PACKER TEST ANALYSIS 
WELL NO.  1 6 - 8 7 B R  

ROCk-i FLATS PLANT; 9 0 3  PAD AREA JOB NO. 2029-17-02 
DATE TESTED: 7 / 1 0 / 8 7  BY: J . B .  BERGMAN 

TEST INTERVAL (FEET BELOW G . S . ) :  1 4 4 . 7 1  - 1 5 4 . 3 6  
\'ATERIAL TESTED: ARAPAHOE CLAYSTONE 

C)EPTH TO WATER (FEET BELOW G . S . ) :  1 0 3 . 0 8  

Q L 
LN(--) 

2 ( P I )  (L) (HI R 
K = ------------ 

1ST P 1 / 3  TEST 
Q = INJECTION RATE = . 0 0 0 5 4 3 0 2  (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9 .65  FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 1 0 3 . 0 8  + 7 . 7 7  + . O O  * 2 . 3 1  = 110 .85  

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = . 0 0 0 0 0 0 3 3  FT/MIN 
K = .00000017 CM/SEC 

P2/3 TEST 



PACKER TEST ANALYSIS 
WELL NO. 16-87BR 

R O C T i  FLATS PLANT; 9 0 3  PAD AREA J O B  NO. 2029-17-02 
DATE TESTED: 7 / 1 0 / 8 7  BY: J . B .  BERGMAN 

TEST INTERVAL (FEET BELOW G . S . ) :  1 4 6 . 7 1  - 1 5 6 . 3 6  
UATERIAL TESTED: ARAPAHOE CLAYSTONE 

DEPTH TO WATER (FEET BELOW G.S. )  : 1 0 3 . 0 8  

Q L 
U(--) 

2 ( P I )  (L) (HI R 
K = ------------ 

1ST P1/3  TEST 
Q = INJECTION RATE = . 00106276  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 1 0 3 . 0 8  + 8 . 1 9  + . O O  * 2 . 3 1  = 1 1 1 . 2 7  

R = BOREHOLE RADIUS = . 17  FEET 

K = HYDRAULIC CONDUCTIVITY = . 00000064  FT/MIN 
K = . 0 0 0 0 0 0 3 2  CM/SEC 

P 2 / 3  TEST 



PACKER TEST ANALYSIS 
WELL NO. 16-87BR 

R O C K Y  FLATS PLANT; 903 PAD AREA JOB NO. 2029-17-02 
DATE TESTED: 7/9/87 BY: J.B. BERGMAN 

TEST INTERVAL (FEET BELOW G.S.): 151.35 - 161.00 
MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S.) : 103.08 

Q L 
W(--) 

2(PI) (L) (HI R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00009309 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 103.08 + 9.64 + .OO * 2.31 = 112.72 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000000553 FT/MIN 
K = .00000003 CM/SEC 

P2/3 TEST 



PACKER TEST ANALYSIS 
WELL NO. 16-87BR 

ROCKY FLATS PLANT; 903  PAD AREA J O B  NO. 2029-17-02 
DATE TESTED: 7/9/87 BY: J.  B. BERGMAN 

TEST INTERVAL (FEET BELOW G . S . ) :  1 5 3 . 3 5  - 163 .00  
MATERIAL TESTED: ARAPAHOE SANDSTONE 

DEPTH TO WATER (FEET BELOW G . S . )  : 1 0 3 . 0 8  
- 

Q L 
rn(--) 

2 ( P I )  (L) ( H I  R 
K = ------------ 

1ST P1/3  TEST 
Q = INJECTION RATE = .00008533 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 103 .08  + 9 . 3 7  + .oo  * 2 . 3 1  = 1 1 2 . 4 5  

R = BOREHOLE R A D I U S  = . 17  FEET 

K = HYDRAULIC CONDUCTIVITY = .0000000508 FT/MIN 
K = .00000003 CM/SEC 

P2 /3  TEST 
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* L  -1/87 

Water Level O a t a  
for 

Rockwell ( R o c k y  F l a t s )  

3aze  D e p t h  to Water E leva t i on 
xe3su red from TOC TOC ( f t )  

**  Hiell Number: 1687BR 

33 29/87 
i 2  ;21/87 

104.30 
85.47 

5970.98 
5970.98 

Water LevP, 
Elev. ( f t i  

5866 ~ 68 
5885.51 
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INDEX OF DATA 

Boring No.: 17-87 

Completed as well? Yes 

Data  in  File 

x Log of Borehole 

x Well Construction Summaries 

Well Development Summaries 

x Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results 

Water Level Data 

903 PAD, MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO DRAFT DECEMBER 31, 1987 APPENDIX E 



LOG 
OF 

BOREHOLE 

~ ~ ~ a t l o n  

Coordinator N 36424.92  E 23200.70  
t o t a l  Depth 30 .30 ’  

RDcky Flats Plant; hbu.rd Area 

Drlllln@ Company Boyles Bros 
Oat0 Drl l lod September 9, 1987 
Dr l l lhs  Yothod !&3llOW Stem mq€X 
LOSged B y  R.T. Treat 

GOOlO@l8t 

Boroho lo /Wo l1  NO. 17-87 
a r o u n d  8 u r f a c o  t t o r a t ~ o n  596 5.56 
W a t o r  C o r 0 1  E n c o u n t e r o d  -I= 

~ r t i t o r  R- sharp 
nolPor S. Bradfield 
D r l l l l a s  Flu14 

C h o c k 0 4  l y  

S ta t lc  5951.20’ (13- 

None 

C o m m o n t r  

5 - 

10 

15 - 

20 - 

TOPSOIL 

9.0-2.0’ SAMPLE, 
Recovered 1.6/2.0’=80%. 
0-0.3’: TOPSOIL: organic roots with 
silty sands. 

ROCKY FLATS ALLUVIUM 

0.3-2.0’: CLAYEY GRAVELS: gI 

some 

*ayish 
brown (5 YR 3/2) quartzite gravels; an- 
gular, with angular and subangular cob- 
bles; slightly sandy; poorly sorted; mas- 

Recovered 15/15’ = 100%. 
GRAVEL AND CLAYEY SAND: moder- 
ate orange pink (5 YR 8/4); weakly ce- 
mented; very calcareous; sands 2.5-2.0 phi 
up to 0.5mm to 3.0mm gravels; scattered 
quartzite cobbles; angular and subangular; 
poorly sorted; slightly moist. 

3.5-5.0’ SAMPLE. 
Recovered 0.8/1.5’=53%. 
SANDY GRAVELS: very pale orange (10 
YR 8/2) to grayish orange (10 YR 7/4); 
scattered quartzite gravel and cobbles up 
to 7.0mm; sands (2.0-1.5 phi) poorly 
sorted, angular to subangular; slightly to 
moderately calcareous; weakly cemented; 

S r m p l o r  Co l loc tod  or 
Otbor  tortr  ?o r fo rmad  / 

HNU Background=0.6 
OVA Background-0.0 
Ludlum Background= 
0.0 

3.5-5.0’: Readings on 
core: HNU = 1.2; 
OVA = 0.0. 

j.0-6.5’: Readings on 
core: HNU = 0.0; 
OVA = 1.8. 



L O G  
OF 

BOREHOLE 

~ ~ e a t i ~ ~  Rocky Flats Plant; !bund Area B O r O h O l O /  W 011 We. 17-87 
Coordinator  N 36424.92 E 23200.70 Ground 8ur faco t ~ o r a t I o n  596 5.56 
Tota l  Depth 30.30’ ~ a t o r  L O V O I  LnCOUntOrOd None 

Drllllng Company Bovles Bros DrIIIor R. sharp 
Oat. DrIIIod September 9, 1987 ~ ~ 1 , ~ ~  S. Bradfield 

Orllllng Mothod Hollw Stern Auger O r l l l l n @  tluld 

Loggod B y  R.T. Treat Chockod B y  

$t8tiC 5951.20’ (12/01/87) 

None 

uoolo@ l r t  

CLAR? Yanaaor  

Commontr 

20. I I I - 

SAND A N D  GRAVEL: grayish orange (10 
YR 7/4); quartzite gravel and cobbles 
from 0.5 to  2.5mm; sand 1.5-1.0 phi, 
weakly cemented; poorly sorted; angular 
and subangular sand and gravel; slightly 

. 5.0-9.5’ SAMPLE, 
Recovered 1.2/ 1.5’=80%. 
SAND A N D  GRAVEL: moderate brown 

’ (5  YR 4/4) to light brown (5 YR 6/4); 
, quartzite gravel and cobbles from 0.5 to 

2.5mm; sand 1.5-1.0 phi; poorly sorted; 
slightly clayey; angular and subangular 
sand and gravel; weakly cemented; 

q m  .= slightly calcareous; slightly moist. 

- m  .. 9.5- 10.0’ SAMPLE, 
No recovery. Drilled with center bit. 

L L .. 
40.0-12.0’ SAMPLE, .. . L  . Recovered 2.0/2.0’ = 100%. . ., SAND A N D  GRAVEL: same as above; 
moist. 

L .- L 

12.0- 14.0’ SAMPLE, -- .- -- Recovered 1.15/2.0’ = 58%. 
SAND A N D  GRAVEL: same as above - -  with fewer gravels; moist to slightly 
moist. 

- - -  
t t t  

$amplor Col loctod or 
Othor tortr ? o r f o r n o d  / 



LOG 
OF 

BOREHOLE 

~ o e r t l o s  

C o o r d l n r t o s  N 36424.92 E 23200.70 
T o t a l  Dopth 30.30 ’  

b c k y  Flats Plant; Mound Area 

Orllllng Company Bovles Bros 
Oat. Drlllod September 9, 1987 
Drllllng Y o t h o d  I - b l k W  S t m  Auqer 
Loagod 8 y  R.T. Treat 

Goologlst  

B o r o h o l o /  W 011 No. 17-87 
Q r o u n d  S u r f a c o  C l o r e t l o n  596 5.56 
W e t o r  L o v o l  L n c o u n t o r o d  No ne 

Drlt1.r R. 
nol ,or  S. Bradfield 

S t e t l c  5951.20’  137/01/871 

Dr l l l l r@  f luld None 

C h o c k o d  8 #  

CLAR? Y e n e @ o r  

Commontr  

1 I I I / 
L l t h o l o g l c  D o r c r l p t l o n  

I I - t 1 I .. 
.. 

.. 

.) 

- 
. 
. 
. 

. 
- 
. 
. 
- 

.I- 

. 

14.0-1 6.0’ SAMPLE 
Recovered 0.9/2.0’ = 45%. 
SAND AND GRAVEL: light brown (5 YR . 5/6); scattered gravels up to 7.0mm; sub- 
angular to subrounded; sand 2.0-1.5 phi; 
poorly sorted; slightly moist. 

16.0-18.0’ SAMPLE, 
Recovered 0.8/2.0’ = 40%. 
SAND AND GRAVEL: same as above; ., slightly moist. 

.. 18.0-19.3’ SAMPLE. 
Recovered 1.3/1.3’ = 100%. ., CLAYEY SAND AND GRAVEL: pale 
yellowish brown (10 Y R  6 / 2 )  to light .. brown (5 YR 6/6); sand 2.0-1.5 phi; gravel 
up to 5.5mm; poorly sorted; angular to 

= -  subrounded; weakly cemented; moist. 

. L  19.3 -20.3’ SAMPLE. 
.D  Recovered l.O/l.O’ = 100%. 

-. above; moist to slightly moist. 
CLAYEY SAND AND GRAVEL: same as 

. - 20.3-22.3’ SAMPLE. 
Recovered 0.95/2.0’ = 48%. .. SAND AND GRAVEL: grayish orange (10 
YR 7/4); sand 3.0-2.5 phi; scattered grav- 

*. els up to 4.5mm; subangular to sub- 
rounded; some silt; poorly sorted; weakly 

-D cemented; slightly moist. 

S r n p l o r  Co l loc tod  or  
Othor  t o r t r  ? o r f o r m e d  / 



LOQ 
OF 

BOREHOLE 

I 
1 
6 
I 

e 
I 

Lecrt lon  Rocky Flats Plant; murid Area Boroholo/Woll  No.  17-87 
C o o r d l n r t o r  N 36424.92 E 23200.70 Ground Surr rco  t l o r r t l o n  596 5.56 
T o t a l  Dopth 3 0 . 3 0 ’  w i t o r  L O V O I  t n e o u n t o r r d  None 

s t I t IC 5951.20’  (12/01/87) 
Drllllng C o m p r n y  EWyles Bros 
O r t o  D r l l l o d  September 9, 1987 
Orllllng ~ o t k o d  F b l l c w  Sten Auqer 

Goologi r t  

C o m s o n t r  

I I I - 
I 1 

.. 
L 

.I 

. 
D 

- 
*.I 

.. 
. 

.D 

.L 

.- 
*-  

.I 

a - 2 4 . 3 ’  SAMPLE, 
Recovered 1.3/2.0’ = 65%. 
CLAYEY SAND AND GRAVEL: same as . above with finer grained sands; slightly 
moist. 

24.3-26.3’ SAMPLE. 
Recovered 1.6/2.0’ = 80%. 
24.3-25.0’: SAND AND GRAVEL: pale 
brown (5 YR 5/2); fine-grained sand; 
scattered gravels up  to 1.5mm; slightly 
moist. 

*’ 

ARAPAHOE FORMATION 

25.0-26.3’: SANDY CLAYSTONE: dark .. yellowish orange (10 YR 6/6); weathered; 
very sandy; FeO staining; moist. 

*D 

. 26.3-28.3’ SAMPLE. ‘ 
Recovered 2.0/2.0’ = 100%. 
CLAYSTONE: pale yellowish orange (10 
YR 8/6) to dark yellowish orange (10 YR -- 6/6); some sand; moderately consolidated; 
cemented; massive; severe FeO stains; 

= -  moist. 

*’  28.3-30 .3’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
CLAYSTONE: medium gray (N 5/0); mas- 
sive; FeO stained; moist. 

TOTAL DEPTH: 30.30’ 

t 

8.nplor Colloctod or 
Other Tor t r  ? o r f o r n o d  / 



W E L L  
COMPLETION 
I NFORMAT ION  

L O  c at ion  R0Ck;r Flats P l a n t ;  Mound Area W o l l  No. 17-87 
C0ord lna t . r  N 36424.92 E 23200.70 E lovat ion :  G round  Sur face  5967.56' 

T o t a l  D o p t h :  W e l l  2 5 - 7 5 '  T O P  or c a r i n g  5969.53' 

F o r m a t l o n  of Complo t lon  

C a r i n g  Mato r la l  5, tvpe 316 TFJ stainleggel c a s i n g  ~ i a m o t o r  2" 

D.10 I n r t a l l o d  S p t .  1 0 ,  1987 stainless 
I n r t a l l o d  BY R.T. Treat 

B o r r h o i o  32.30' 
Rockv Flats Alluvium 

S c r o e n  Mator ia l  0.010''  w i r e  wrap, tvpe TFJ S u r f a c o  C a r i n g  D a 0 5" ID 
A p p r o v e d  B y  .Awndo 

G o o l o g i r t  
C E H @  M a n a g o r  

c o m m O n t r  Centralizer fram 15.50' to 16.65'. 



THIS PROGRM CKWATES HEM TRAMSNISSIVITlES FRQl SCUG-TEST DATA M # D  Ilw TU0 AMLYTICAL WSPRMCHES: 
(1) NETHOD Of COOPER, MEDEHOEfT &NU P A P A W K M ,  1967 (ARTICLE IN VoC.3.10.1 ff URR ENTITLED 

*~spmsE OF A FINITE D I ~ M T E R  ELL TO YI IMSTANTMWS cwllRM I~F MATER') 
( 2 )  E T H O D  OF WUlER AND R I C E ,  1976 (ARTICLE IN Voc. 12, 110.3 OF m ENTITLED 

'CI RUG TEST FOR DETERNINID HYDRAULIC CONDUCTIVITY OF UlrCMlFINED AWIFERS 
Y I  TH COMPLETELY OR PART I ALLY PENETRAT IN6 YELLS' 1 

PROJECT NO. : 6-01 11-87 CLIEMT: Rockwell i n t e r n a t i o n a l  

I T €  LOCATION: Rocky F l i t s  P l a n t  DATE OF SLUG TEST: io-wa7 

FIELD INVESTI6ATOR: Kevin  kllcill 

E L L  NO.: 17-87 

IWUi DATA ARE: 

I W R  CASIHG DIAHETER 2.00 INMS LEWGTH OF SCREEN OR INTAKE PORTIOW = 7.15 FEET 
INNER SCREEN OR DPEN-HDLE D I W T E R  = 
DIMETER OF DRILLED WE = 7.50 INCHES THICKNESS OF SATURATED W l F E R  ZONE = 7.15 FEET 

2.00 INCHES M P T H  FRO1I STATIC LEVEL TO BOTTON OF SCREEN = 7.15 FEET 

E S T I M T E D  POROSITY OF GRAVEL PACK = .25 FALLING-HEAD INDEX = 0 ('1' IF FKLIN6,'O' IF RISING) 
IIIIRBER OF HEAD-TIME M I A  POINTS = 41 



TIN 
isrc i 

1.00 
2.00 
3,OO 
4 . 0 0  
5.00 
6.30 
7.00 
8.00 
9.00 

10.00 
11.00 
12.00 
13,Oir 
i4.30 
15.00 
30.06 
15.00 
60.00 
75.00 
90.00 

105.00 
120.00 
135.00 
150.00 
165.00 
180.00 
210.00 
240.00 
270.00 
300.00 
360.00 
420.00 
525.00 
645.00 
765.00 
BBS. 00 

1005.00 
1245.00 
1485.00 
1725.00 
2205.00 

ilEI\D 
i f E E T )  

.b40 
,630 
,630 
. 6 3  
i020 
,620 
.010 
,610 
,610 
,610 
.a10 
* oir3 
* ab0 

.590 
,570 
,550 
* 540 
,530 
,520 
,510 
.500 
,490 
,400 
,480 
,470 
* 460 
,450 
,140 
1430 
,420 
,410 
,400 
390 

,580 
,370 
.no 
, 360  
,360 
,350 
,350 

I D O 5  

HO YllS COHPUTED FROH INTERCEPT OF PLOT OF L06(H) VS. TINE 

SUCCESSIVE COMPUTED 
VALUES FOR M 

W T )  

,5535 
,5606 



N ttttttftfttittttttttttttttttttfttttffttfttttttttttttttttfttttftttttttttttttftttfttttfttttttttttttttttttttttttttttttttttffttttt 

1. 
I 

METHOD OF B O N E R  AND RICE 

CORPUTED RESULTS USING DIAMTER OF DRILLED HOLE: 

PEWEABILITV = 1. POE-06 FT/sec = b.02E-05 a / S K  

TRANSHISSIVITY = 1.41E-05 FTttZlsec 

COltPUTED RESULTS USING DIAHETER OF CASING AND SCREEN: 

PERltEABILITV = 6.BlE-07 FTisec = 2.08E-05 Cltisec 

TRMSHISSIVITV = 4.87E-06 FTtt2lsec 



12/11/87 
Water L e v e l  Da ta  

f o r  
Rockwel l  ( R o c k y  F l a t s )  

Date  
Measured 

Depth t o  Water E l e v a t i o n  
from TOC TOC ( f t )  

** Well Number:  1787 

12/01/87 18.33 5369.53 

Water Leve l  
E l e v .  ( i t )  

5951 - 20 
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LOO  
OF 

BOREHOLE 

- Locat ion  -~1~t P1 ea ~ o r o h o l o / W o I I  No. 17 87A 
Coord lnr tor  N 35411.09 E 23200.36 a r o u n d  S u r f r c o  t l o v a t l o n  5967.58’ 
t o t a l  Dopth  2 . 3 0 ’  w a t o r  L O V O I  ~ n c o u n t ~ r o d N O n e  

Orllllng C o m p a n y  BoYleS BrOS or111.r T- mitt 
Oat0  0rlIlod Auwt 6-7, 1987 Holpor 3= ma 
Ofllllng Mothod H o l l O W  stem 
Lo99.d By J. B. Bergmn 

s t a t i c  N/A 

6.ologlr t 

Core barrel and overshot rcd stuck i n  hole. 
hole to t r y  to retrieve. kardo ned hol e for m. C o m m o n t r  

/ 
L l tho log lc  Dorcr lp t lon  

9.0-2.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
0.0-0.9’: TOP SOIL: moderate brown (5 
YR 3/4); sand and clay with abundant 
quartzite gravels; unconsolidated; poorly 
sorted; abundant roots and grasses; dry. 

ROCKY FLATS ALLUVIUM 

0.9-2.0’: SAND AND GRAVEL: moderate 
brown (5 YR 3/4); abundant caliche-re- 
acts strongly with HC1; abundant quartz- 
ite gravels; angular; unconsolidated; 
medium-grained sand; dry. 

. - .  
2.0-4 .O’ SA MPL E. 
Recovered 2.0/2.0’ = 100%. 
SAND AND GRAVEL: pale yellowish 
brown (10 YR 6/2); very fine-grained to 
fine-grained sand; abundant quartzite 

4.0-4.5’ SAMPLE, 
Recovered 0.4/0.5’ = 80%. 
SAND AND GRAVEL: same as above; 

4.5-5.5’ SAMPLE, No recovery. Drilled 
with center bit. 

8rmplor Col ioc tod  or  
Othor T o r t 8  Portormod / 

HNu Background=0.4 
OVA Background=O.O 

Readings in 
well head: HNu = 
0.8; OVA = 0.6. 



LOO 
OF 

BOREHOLE 
I 
I 
I 
0 
1 
1 
I 
1 
I 

L o c a l l o n  a F l a t s  P1 ea 
C0ordlnrl.a N 35411.09 E 23200.36 
T o t a l  O o p t h  

Drilling Company  EWles Brr>s 
0.10 Drlllod AuqUst 6-7, 1987 
Orllllng Yothod HollcrW stern 
Losaod B Y  J. B. Bergman 

Qoologlrt  

C A R P  Y a n a g o r  
core barrel and overshot r ~ d  stud in hole. 
hole to try to retrieve. 

~otary drilf IIwd on 
Commonta Abando ned hol e for nm. 

Lltholosle 0oaer lpt lon 

2 

SAND A N D  G R A V E L :  pale yellowish 
brown (10 YR 6/2); very fine-grained 
sand; quartzite gravels; poorly sorted; un- 
consolidated; dry. 

Readjust depth af ter  hole caved 1.2’. 

4.8-6.8’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
SAND AND G R A V E L :  grayish orange - -  
pink (5 YR 7/2)  sand matrix with abun- 
dant quartzite gravels; poorly sorted; un- 
consolidated; angular to subrounded; very 
f ine-grained sand; abundant caliche-re- 
acts strongly with HCl; dry. 

6.8-9.8’ SAMPLE. 
Recovered 2.0/3.0’ = 67%. 
SAND AND G R A V E L :  pale yellowish 
brown (10 YR 6/2)  sand matrix; abundant 
quartzite gravels and pebbles; poorly 
sorted; unconsolidated; angular to sub- 
rounded; very fine-grained sand; abun- 
dant caliche-reacts strongly with HCl; 
dry. 

9.8-1 1.8’ S A M P L E  No recovery. f 1 1.8- 13.8’ SAMPLE, No recovery. 
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L O G  
OF 

B 0 R E H 0 L E 

E A R ?  Managor  
Core tanel  and overshot rod stuck in hole. 
hole to try to retrieve. 

ROW drilf mei on 
Commontr 

Abando ned hol e for nm. 

/ 
Ll thologlc  D o r c r l p t l o n  

13.8-16.8’ SAMPLE. 
Recovered 1.5/3.0’ = 50%. 
SAND AND GRAVEL:  pale yellowish 
brown (10 YR 6/2)  sand matrix with 
abundant quartzite gravels and pebbles; 
poorly sorted; very f he-grained sand; 
abundant caliche-reacts strongly with 
HCI; dry. 

16.8-18.8’ SAMPLE. No recovery. 
... 

18.8-23.3’ SAMPLE. N o  recovery. 

23.3-26.3’ SAMPLE. 

23.3-25.9’: SANDY CLAY AND GRAV- 
.. Recovered 5.0/3.0’ = 167%. 

- -  EL: pale yellowish brown (10 Y R  6/21 
sandy clay matrix;  abundant quartzite .- gravels; rounded; poorly sorted; 
unconsolidated; very f ine-grained sand; 

9 -  wet. 

ARAPAHOE FORMATION t 
25.9-26.3’: CLAYSTONE: moderate olive 
brown (5 Y 4/4); consolidated; homoge- 
nous; weathered; dry. T t TOTAL DEPTH: 26.30’ 

Samplor  C O l l O C t O d  or 
O t h e r  T o r l D  ?or formod / 



INDEX OF DATA 

Boring No.: 1 8 - 8 7 ~ ~  

Completed as  well? Yes 

Data  i n  File 

x Log of  Borehole 

x Well Construction Summaries  

- Well Development Summaries  

Hydraulic Conductivity Test Data 

and Results 

x Packer Test Data 

T Water Level Data 
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LOG  
OF 

B O R E H O L E  

- L o c a t i o n  RDckv Flats P l a n t :  Pound Area b o r o h o l o / W o l l  N o .  

C o o r d l n a t . 8  N 36413.74 E 23231.24 G r o u n d  S u r f a c o  E l o v a t l o n  596 7 . 7 8 '  
Toto1 D o p t h  148*00' W o t o r  L o v o l  E n c o u n t o r o d  1 6 . 8 '  

s t a t i c  5939.13' 1'13- 
Drll l lnQ C o m p a n y  m l e s  Bros D r l l l o r  T. fiiah ; P. w v s k i  

0.10 Dr l l lod  Auqust 5 - 6 , :  h a s t  18-20, 1987 Holpor  R. sharp ; K. Parker 
Orl l l ing Yothod S l a W  %€ill AUUS : Bptary Core D r i l l i n g  Fluld 

Logged Dy  L.A. Gregory-Frost; K.D. Holliway Chocked  B y  
Goologlr t  

Commont r  Surface casing set to 52.7' August 10, 1987 by L.A. Greeorv-Frost 

L l t h o l o g l c  Dorcr lpt los  

0 - 
TOPSOIL 

9.0-2.0' SAMPLE, 
Recovered 1.8/2.0' = 90%. 
0.0-0.4': SANDY TOPSOIL: moderate 
brown (5 YR 3/4); rooted; grasses; occa- 
sional subangular quartzite pebbles; 
slightly calcareous; unconsolidated; dry. 
0.4-1.8': GRAVELLY TOPSOIL: grayish 
brown (5 YR 3/2); sandy gravel; quartzite 
pebbles and cobbles; angular to subangu- 
lar; up to 0.25' diameter; calcareous; un- 
consolidated; dry. 

ROCKY FLATS ALLUVIUM 

1.8-2.0': SAND: dark yellowish brown (10 
YR 4/2); fine to medium-grained sand; 
subangular to rounded; moderately sorted; 
quartzite pebbles; subangular; caliche de- 
posits; very calcareous; unconsolidated; 
dry. 

S r m p l o r  C o l l o c t o d  or 
Othor  t o r t 8  ? o r f o r m o d  / 

HNu Background-0.4 
OVA Background-0.2 
No readings over 
background. 

2.0-4.0' SAMPLE, 
Recovered 1.9/2.0' = 95%. 
2.0-2.6': SAND: moderate yellowish brown 
(10 YR 5/4) to grayish orange (10 YR 
7/4); very fine to fine-grained; rounded; 
well sorted; clayey; occasional subangular 
quartzite pebbles and cobbles; caliche de- 
posits; very calcareous; consolidated; dry. 
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LOG  
OF 

BOREHOLE  

- ~ o c a t i o n  Rockv Flats Plant.: Yound Area B o r o h o l o /  W 0 1 1  N o .  - 
C o o r d l n r t o r  N 36413.74 E 23231.24 G r o u n d  Surface L I o v r t l o n  59 6 7 . 3 8 '  
T o t a l  D o p t h  1 4 8 . 0 0 '  W a t o r  L e v o 1  E n c o u n t o r o d  3 . 8 '  

s t a t i c  c i ~ w - 1 7 '  r13!n1!4 
Orl l l lng  C o m p a n y  R o v l e  Rros o r l l l o r  T. Hiuh ; P. Bushkovski 
0.10 DrIIIod Auqust 5-61 &gust 18 -70, 1987 H O l p O f  R. sharp: K. Parker 
Drllllng Mothod  & l l O w  S t m  Auuer : Rot;lry Core ort l l tng Fluid 

L o g g e d  BY L.A. Gr~Oly-FYOSt ;  K.D. mllimy Chocked m y  
Goo log l r t  t i t o  Y a n a g o r  

C E A R P  Managor  
Surface casinq set t o  52.7' Au-, 19A7 hy T , - q ,  GrPgnry - Frnnt C o m m o n t r  

/ I / 

2 

ange (10 YR 7/4); medium to coarse- 
grained sand; rounded to subangular; well 
sorted; quartzite pebbles and cobbles; 
subangular to angular; caliche deposits 
crystalline and  chalky; very calcareous; 
unconsolidated; dry. 

25 

30 

35 - 

40 - 

4.0-7.7' SAMPLE. 
Recovered 2.0/3.7'=54%. 
GRAVEL: moderate yellowish brown (10 
YR 5/4) to grayish orange (10 YR 7/4); 
medium to very coarse-grained; sandy; - _ _ _  
poorly sorted; subangular; unconsolidated 
with occasional clayey consolidated zones; 

- - _ _  granite and  quartzite pebbles and cobbles; 
- - _ _  subangular to angular; very calcareous; 

caliche deposits; dry. 

7.7-10.2' SAMPLE, No recovery. 

10.2-12.7' SAMPLE, No recovery. 

12.7- 15.2' SAMPLE. No recovery. 
Cuttings and  rig response 
drilling in gravel with cobbles. 

indicate 

I 

S r m p l o r  C o l l o c t o d  or  / O t h o r  t o r t 8  C o r t o r m o d  

127.00-136.85": 
Packer Test Interval 
#3. 

133.20-142.85': 
Packer Test Interval 
#l. 
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LOG 
OF 

BOREHOLE  

- ~ o c a t l o n  Rockv F1at.s P l a n t :  Pound Area 6 0 r 0 h o l 0 ,  W O I I  N O .  R 
C o o r d l n r t . 8  N 36413.74 E 23231.24 Ground  S u r f a c o  E l o v r t l o n  59 67.38’ 
Tot81 Doptk  148.00’ W a t o r  Lovml  E n c o u n t o r o d  1 5 - 8 ’  

Orlll lng Company  Bros or l l fo r  T. Hiah ; P. Bushkovski 
0.10 0r i i iod  Auwst 5-6; Auwst 18-20, 1987 nmlpor R- sharp : K. Parker 

Logged BY L.A. ~ ~ O ~ - F Y o s t ;  K.D. MolliWay C h o c k e d  8 y  

S t a t l c  5919.13 I (12/01/87) 

Dr i l l ing  Y o t h o d  &llOW Stem Aucrer : EQtaq Core Dr l i i i ng  F l u i d  JQE: 0 . 0  - 0 ’  
Water: 54.0 - 148.0’ 

Goolog lat  S I t o  Managor  

C E A R P  ManagOf  

Commont8 Surface casing set t o  52.7’ Auqust 10,  1987 by L.A. Greqory-Frost 

4 5  

III 

15 

60 - 

17.7-20.2’ SAMPLE. 
Recovered 0.6/2.5 = 24%. 
SANDY GRAVEL: moderate yellowish 
brown (10 YR 5/4); quartzite and granite 
pebbles and cobbles; subangular; very 
sandy; very coarse-grained; rounded to 
subangular; well sorted; unconsolidated; 
saturated. _ _ -  

20.2-22.7’ SAMPLE. 
Recovered 1.9/2.5’ = 76%. 
GRAVEL: moderate yellowish brown (10 
YR 5/4); quartzite and granite pebbles 
and cobbles: rounded to subannular: f ine - 
to very coarse-grained; sandy; angular to 
rounded; poorly sorted; slightly clayey; 

_ - _  unconsolidated; saturated. 

ARAPAHOE FORMATION 

24.6-25.2’: CLAYSTONE: base 0.6’ of sam- 
ple tube coated with clay. 

I I‘ 

L i t h o l o g i c  D o r c r l p t l O n  

4 

brown (10 YR 5/4) to moderate brown (5 
YR 4/4); medium to very coarse-grained; 
predominantly very coarse-grained; sub- 
angular; poorly sorted; abundant quartzite 
and granite pebbles and cobbles; suban- 
gular to rounded; slightly clayey; uncon- 
solidated, loose grains; moist to saturated. 

53.85-63.00’: Packer 
Test Interval x12. 

Pag. ’ or -L 
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L O G  
OF 

8 O R E H O L E  

L o c a t i o n  RDckv Flats P l a n t ;  bund Area I )oroholo/ W 011 N o .  - 
C o o r d l n a t o s  N 36413.74 E 23231.24 G r o u n d  S u r l a c o  E l o v a t i o n  59 67.38' 
T o t a l  D o p t h  148.00' Water L o v o l  E n c o u n t o r o d  3 . R '  

Orlll lng Company  BovleSRros D r l l l o r  T. fis 'ah ; p. Bushkovski 
Oat. Drl l lod August 5-6; Auaust 18 -20, 1987 HolpOr R- sharp ; K. Parker 
Drl l l lng Y o l h o d  J&llow Stem Auuer : R o w  Core Dr l l l lng  t lu ld  Nnnp: 0.0 - 0 '  
L o g g o d  B y  L.A. Gregory-Frost; K.D. Holliway C h o c k o d  B y  Water: 54.0 - 148.0' 

G O O l O g l 8 t  S I t o  Managor  

S t a t i c  5939.13' (12/01/87) 

C E A R P  Y a n a g o r  
Surface casing set to  52.7' August 1 0 ,  1987 by L.A. Gresorv-Frost C o m m o n t r  

65 

1p 

15 

80 - 

CLAYSTONE: on outside of sample tube. 

27.7-30.2' SAMPLE. No  recovery. 

30.2-32.7' SAMPLE. No recovery. 

32.7-35.2' SAMPLE. 
Recovered 1.7/2.5' = 68%. 
CLAYSTONE: light olive gray (5  Y 5/2); 
silty; occasional fractures; occasional 
moderate yellowish brown (10 YR 5/4) 
mottling; carbonaceous debris; consoli- 
dated; weathered; dry to moist. 

35.2-37.7' SAMPLE. 
Recovered 2.2/2.5' = 88%. 
CLAYSTONE: same as above; dry to 

37.7-40.2' SAMPLE. 
Recovered 2.5/2.5' = 100%. 
CLAYSTONE: light olive gray ( 5  Y 5/2); 
silty; occasional fractures-dark yellowish 
orange (10 YR 6/6); occasional carbona- 
ceous debris; rare carbonized plant leaf - casts on bedding planes; consolidated; 
weathered; moist. 

Sarnpl.8 C o l l o e t o d  or 
O t h o r  t o r t 8  P o r f o r m o d  / 

63.00-72.65.: Packer 
Test Interval # 1 1. 

73.47-83.12': Packer 
Test Interval #lo. 



L O G  
OF 

B 0 R E H 0 L E 

L o c a t i o n  RDckv Flats Plant: PJamd Area I)oroholo/WoII  No.  R 
C o o r d l n r t o r  N 3 6 4 1 3 . 7 4  E 23231.24 G r o u n d  S u r f a c o  E i o v a t l o n  596 7 . 3 8 '  
T o t a l  D e p t h  1 4 8 . 0 0 '  w a t o r  ~ 0 v . i  E n c o u n t o r o d  3 - 8 '  

Drllling C o m p a n y  POY- Drtl ior  T .  H i & i  p. BuShkovski 
0.10 O f l l l ~ d  Auqust 5-6; A U W S t  18-20, 1987 n.ip.r R. Sharp ; K. Parker  
Drllllng Uothod mlOW Stein : Btary Core Drl l l lng P I U I ~  __None : 0.0 - 54.0' 

S t a t i c  5919.13' 112(01/871 

Water: 54.0 - 148.0' L0g9.d By  L.A. ~ e g O K y - k O S t ;  K.D. HOlliWay C h o c k o d  B y  f 

G O O l O g i 8 t  SIto Y a n r g o r  

C E A R P  M a n a g o r  
Surface casing set t o  52.7' Auqust 10 ,  1987 bv LA Gr~nrv - Front Commont r  - 

40.2-42.7' SAMPLE. 
Recovered 3.0/2.5 = 120%. 
40.2-42.3': CLAYSTONE: light olive gray 
(5 Y 5/2) and moderate yellowish brown 
(10 YR 5/4); silty; trace very fine-grained 
sand at  base; weathered; moist. 
42.3-42.7': CLAYSTONE: dark gray (N 
3/0) with moderate yellowish brown (10 
YR 5/4) and dark yellowish orange (10 
YR 6/6) along fractures; silty; trace very 
f ine-grained sand; weathered; moist. 

42.7-45.2' SAMPLE. 
Recovery 2.5/2.5' = 100%. 
42.7-44.7': CLAYSTONE: dark gray (N 
3/0) with moderate yellowish brown (10 
YR 5/4) mottling; abundant carbonaceous 
debris; abundant coalified plant debris; 
silty; consolidated; weathered; moist. 
44.7-45.2': CLAYSTONE: moderate yellow- 
ish brown (10 YR 5/4) and grayish black 
N 2/0); hard; coal lenses; abundant coali- 
f ied plant material; broken up; light olive 
gray (5 Y 6/1) rooted claystone a t  base; 
weathered; dry  to moist. 

S a m p l o r  C o l l o c t o d  or  
O t h o r  T o r t 8  P o r f o r m o d  / 

45.2-47.7' SAMPLE. 
Recovered 2.5/2.5' = 100%. 
CLAYSTONE: dark gray (N 3/0) with 
dark yellowish orange (10 YR 6/6) along 
fractures; silty; trace very fine to fine- 
grained sand; consolidated; weathered; 
moist. 

Pag. 5 of  

83.1 5-92.86': Packer 
Test Interval #9. 

86.40-96.05': Packer 
Test Interval #8. 

88.40-98.05': Packer 
Test Interval #7. 

98.05-107.70': Packer 
Test Interval #6. 



L O G  
O f  

BOREHOLE 

L o c a t I o n  RDckv Flats Plant; Yound Area B o r o h o l o /  W 011 N o .  - R 
C o o r d i n a t o i  h’ 36413.74 E 23231.24 Ground  S u r l a c o  E l o v a t l o n  59 67.38’ 
T o t a l  D o p t h  m’ W a t o r  L o v o l  E n c o u n t o r o d  3 . 8 ’  

Orlll ing C o m p a n y  ,8ovles Rros 0r111or T. Uah: P. -i 
0.10 Dr l l lod  Auqust 5-6; Auwt 18 -70, 1987 H o l p o r  R. Sharp : K. Parker 

L o g g o d  B y  L.A. Gregory-Frost; K.D. Holliway Checked B y  

s t a t i c  5939 .13 ’  (12 /01 /871  

Dr l l l lng  Y o t h o d  A01 low Stem Auuer : Btary Core Orl l l lng Fluid m: 0.O - 0’  
Water: 54.0 - 148 .0 ’  

Goolog let  S l t o  M a n a g o r  

C E A R P  M a n a g o r  

Commonte  Surface casinq set to 5 2 . 7 ’  August 10, 1987 by L.A. Greqorv-Frost 

100- L 
/ 

L l t h o l o g l c  D o e c r l p t l o s  

I 

(45.2-47.7’); moist. 
48.5-50.2’: CLAYSTONE: dark gray (N 
3/0); silty; trace very fine-grained sand; 
calcareous deposits along fractures; con- 
solidated; unweathered; moist. 

50.2-52.7’ SAMPLE. 
Recovered 2.5/2.5’ = 100%. 
CLAYSTONE: same as above (48.5-50.2’); 

54.0-56.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
RQD = 1.85/2.0’ = 92.5%. 
CLAYSTONE: olive black (5 Y 2/1); some 
silt; some very fine-grained sand at  55.0’; 

56.0-58.0’ SAMPLE. 
Recovered 0.6/2.0’ = 30%. 
RQD = 0.0/0.6’ = 0%. 
56.0-57.3’: CLAYSTONE: olive black (5 Y 

$8.0-60.0’ SAMPLE. 

RQD = 1.19/2.7’ = 44%. 
. Recovered 2.7/2.0’ = 135%. 

- 57.3-58.0’: CLAYSTONE: recovered core 
f rom previous run; same as 56.0-57.3’; dry. - 58.0-60.0’: CLAYSTONE: olive black (5 Y 
2/1); some silt; trace sand; brittle; damp. 

Sarnp lor  C o l l o c t o d  or 
O t h o r  t o e t r  C o r f o r m o d  / 

107.70-1 17.35’: 
Packer Test Interval 
#5. 

1 17.35- 127.00’: 
Packer Test Interval 
#4. 



L O G  
O F  

BOREHOLE  

C E A R P  M a n a g o r  
Surface casing set to 52.7’ August 10, 1987 bv L.A. Greqory-Frost 

C o m m o n t r  

f I I / 

120 - L 

125 - 

135 - 

140 - 

L l t h o l o g l c  D o r c r l p t l o n  
Sampler  C O l l O c t O d  or / Othor T o r t s  P o r f o r m o d  

b 

60.0-65.0’ SAMPLE, 

RQD = 2.2514.25’ = 53%. 
1- Recovered 4.25/5.0’ = 85%. 

1- 60.0-61.45’: CLAYSTONE: greenish black 
(5 GY 2/1)  to olive black (5 Y 2/1); trace 

9 -  silt; brittle; damp. 
61.45-64.25’: CLAYSTONE: olive black (5 ’- Y 2/1) to dark gray (N 3/0); trace sand; 
damp. 

65.0-69.0’ SAMPLE. ’ 
,. R Q D  = 1.30/2.4’ = 54%. 

Recovered 2.4/4.0’ = 60%. 

CLAYSTONE: medium dark gray (N 4/0) . to dark gray (N 3/0); some silt; trace 
sand; trace plant fossils; damp. 

L .  

69.0-73.0’ SAMPLE. 

RQD = 0.0/3.0’ = 0%. 
I -  Recovered 3.0/4.0’ = 75%. 

I =  69.0-69.6’: CLAYSTONE: same as above; 
damp. 
69.6-73.0’: CLAYEY SILTSTONE: dark 
greenish gray (5 GY 4/1) to dark gray (N 
3/0); some silt; some clay; some sand, 2.0- 

- 3.0 phi; fair ly well cemented; fair ly well 
sorted; damp. 

123.55-1 33.20’: 
Packer Test Interval 
#2. 



L O G  
O F  

BOREHOLE  

L o c a t i o n  Rockv Flats Plant: Yaund Area B o r o h o l o /  W 011 No.  - R 
C o o r d i n a t o r  36413.74 E 23231.24 G r o u n d  S u r f a c o  E l o v a t l o n  59 6 7 . 3 8 '  
T o t a l  D o p t h  148.00 '  W a t o r  L o v o l  E n c o u n t o r o d  

S t r t l c  3 7 9 . 1 3 '  (13/QJ&JJ 

Orll l lng C o m p a n y  a l e s  Bros D r l l l o r  T. I-I& ; P. Bushkovski 
D a t e  Dr l l lod  A u s u S t  5-6; AUWSt 18-20, 1987 H0lp.r  R. sharp ; K. Parker 
Dr l l l lng  M o t h o d  -HOllaW st€3l AU U t a q  Core D r l l l l n g  f l u i #  None: 0 . 0  - 54.0'  
Loggod Dy L.A. Gregory-Frost; K.D. Holliway Chocked B y  

Water: 54.0 - 148.0' 
Goologlst  SI to  M a n a g o r  

C E A R P  M a n a g o r  
Surface casing set to 52.7" Auqust 10, 1987 bv L.A. G r w o r v  -Frost C o m m o n t a  

14 

I I f / 
L l t h o l o g l c  b o a c r l p t l o n  

-74.35': CLAYEY SANDSTONE: 
ium gray (N 5/0) to medium dark 

gray (N 4/0); some clay; sand 2.0-3.0 phi 
well sorted; poorly cemented; damp. 

STONE: medium gray ( N  5/0) to medium 
dark gray (N  4/0); some very fine-grained 
sand; some silt; some plant fossils; damp. 

74.35-75.20': SANDY SILTY CLAY- 

Samelor C O l l o c t o d  or  
0th.r  T o a t a  C o r f o r m o d  / 

-. 77.0-79.0' SAMPLE. 
Recovered 2.6/2.0' = 130%. 

75.20-76.0': CLAYSTONE: silty core re- - -  covered from previous run; same as 74.35- 
7 5.20'. - -  77.0-77.9': SILTY CLAYSTONE: dark gray 
( N  3/0) to olive black (5  Y 2/1); some silt; 

= -  damp. 
77.9-79.0': CLAYEY SILTY SAND: dark 
gray (N 3/0) to olive black (5 Y 2/1); 
very fine-grained, 8.5-4.0 phi; t race  plant 
fossils; slightly damp. 

-. RQD = 1.13/2.6' = 43.1%. 

-- 79.0-8 1.0' SAMPLE. 
.. Recovered 2.0/2.0' = 100%. 

R Q D  = 1.6/2.0' = 80%. -. SILTY CLAYSTONE: olive black (5 Y 
2/1); some silt; trace very fine-grained -- sand; some plant fossils; slightly damp. 

I 



LOG 
O F  

B O R E H O L E  

- L o c r t l o n  Rockv Flats Plant: Yourid Area B o r o h o l o / W o l l  N o .  1 8  
C o o r d l n r t o a  N 36413.74 E 23231.24 G r o u n d  S u r f r c o  E l o v 8 t l o n  59 6 7 . 3 8 ‘  
Tot81 D e p t h  . 148.00’  W a t o r  L o v o l  E n c o u n t o r o d  1 6 . R ’  

S t r t I C  5939.13’ (12/01/87] 
Drl l l ing  C o m p a n y  -0s D r l l l o r  7 
0.10 D r l l l o d  Auqust 5-6; Auqust 18-20, 1987 ~ o l p o r  R. Sharp ; K. Parker 
Orllllng Y o t h o d  Stern Auq -tary Core Drl l l lng  F l u 1 4  : 0.0 - 5 4 . 0 ’  
L0eg.d By L.A. Gregory-Frost; K.D. Holliway Checked By Water: 54.0 - 148.0’ 

~ 

G o o l o g l r t  

C E A R P  Y a n r g o r  - Frost 
C o m m o n t r  

L l t h o l o g l c  D o r c r l p t l o n  

I 8 8 / 
S r m g l o r  C o l l o c t o d  or 

O t h o r  t o r t 8  C o r f o r m o d  / 

I 

f 

t 

8 1.0-85.0’ SAMPLE, 
Recovered 4.0/4.0’ = 100%. 
R Q D  = 2.85/4.0’ = 71.3%. 
81.0-84.4’: SILTY CLAYSTONE: dark 
greenish gray (5 GY 4/1) to olive black (5 
Y 2/1); some silt; trace fine-grained sand; 
some plant fossils; damp. 
84.4-85.0’: CLAYSTONE: medium dark 

-. 

. 
.. gray ( N  4/0); moist. 

_. 85.0-88.0’ SAMPLE. 
Recovered 0.8/3.0’ = 27%. .- R Q D  = 0.47/0.80’ = 50%. 
SILTY CLAYSTONE: dark gray ( N  4/0); .. some silt; damp to moist. 

- -  88.0-90.0’ SAMPLE. 
Recovered 0.8/2.0’ = 40%. 
R Q D  = 0.0/0.8’ = OYo. 
CLAYSTONE: olive black ( 5  Y 2/1); trace 
silt; moist. .. 

a. 

90.0-92.0’ SAMPLE. 
Recovered 1.9/2.0’ = 95%. 
R Q D  = 1.81/1.9’ = 95%. - -  SILTY CLAYSTONE: olive black (5 Y 
2/1) to dark gray (N 3/0); some silt; some .. very fine-grained sand; occasional plant 
fossils; dry. 

L 

92.0-94.0’ SAMPLE. - -  Recovered 2.2/2.0’ = 1 10%. 
R Q D  = 1.8/2.2’ = 81.8%. 
SILTY CLAYSTONE: same as above; dry. 



LOG 
O F  

B O R E H O L E  

- L o c a t l o n  b k v  Flats P l a n t :  Pound Area B o r o k o l o /  W 011 N o .  R 
C o o r d l n r t o r  N 36413.74 E 23231.24 G r o u n d  S u r f a c o  E l o v a t ~ o n  59 67.35' 
T o t a l  Dopth  148.00' W a t o r  L o v o l  E n c o u n t o r o d  3 - 8 '  

Orl l l lng  Company  D r i l l o r  T. Hl& : P. Bushko vski 
D a t e  Drll lod Aumst 5-6; Ausust 18-20, 1987 H o l p o r  R. sharp : K. Parker 

Orflling Mothod  J&$lm Stm Auqer 

L o g g o d  By L.A. Gregory-fiOSt: K.D, Holliway C h e c k o d  By  

S t a t l c  5939. 13 '  (l2&UU.) 

: & t q  Core D r l l l l n g  F l u l l  -&&E : 0.0 - 
Water: 54.0 - 148.0' 

G o o l o g l r t  a l t o  Y a n a g o r Y  

C E A R P  M a n a g o r  
L.A. Grecrorv - Frost ~~~~~~t~ Surface asins set t o  52.7' Auqllst In, 1987 hy 

/ 
L l tho log lc  O e r c r l p t l o n  

I t 

9 4 .O-9 7.0' SAMPLE. 
Recovered 1.3/3.0' = 43.3%. 
R Q D  = 0.0/1.3' = 0.0%. 
SILTY CLAYSTONE: same as above; dry. 

- -  97.0-99.0' SAMPLE, 
Recovered 3.0/2.0' = 150%. 
R Q D  = 0.0/3.0' = 0.0%. 
SILTY CLAYSTONE: same as above; 
dry. 

'- 

-. 
99.0- 10 1 .O' SAMPLE. .. Recovered 2.0/2.0' = 100%. 
R Q D  = 1.0/2.0' = 50%. 

.. SILTY CLAYSTONE: olive black (5 Y 
2/1)  to dark gray (N 3/0); some silt; some -- very fine-grained sand; occasional plant 
fossils; small stringers of  coal from 
100.00-100.25'; dry. 

'- 10 1 .O- 104.0' SAMPLE. 

R Q D  = 0.0/1.3' = 0.0%. 
Recovered 1.3/3.0' = 43%. 

SILTY CLAYSTONE: same as above; ex- 
cept no coal; dry. 

- m  

-- 
--  

104.0- 107.0' SAMPLE. 
Recovered 3.75/3.0' = 125%. 
R Q D  = 3.27/3.75' = 87.2%. 

.D 

SILTY CLAYSTONE: same as above; re- - -  covered 0.75' silty claystone (same de- 
scription) core from previous run; dry. 

S a m p l o r  C o l l o e t o d  or 
O t h o r  t o r t s  P o r f o r m o d  / 



LOO 
OF 

BOREHOLE 

~ o c o t ~ o n   rock^ Flats P lant: murid ea B o r o h o l ~ / W o I I  n o .  - 
C o o r d l n r t o r  N 36413.74 E 23231.24 G r o u n d  S u r f r c o  L I o r r I l o n  5967.38’ 
t o t a l  Depth  -00’ w o l o r  L o v o l  t n c o u n t o r o d  16,s’ 

Orlll lng Company  D r l l l a r  T. w: P. -i 
0.10 Dr l l lod  Aucwst 5-61 m s t  18 -70, 1987 noloor R. sharp : K. Parker 
Orllllng Yothod  StSl Aua W t a x y  Core D r l i l l n a  tluld m: 0.0 - 5 4 . 0 ’  
L o w e d  D Y  L.A. Gregory -Frost; K.D. Holliway Chocked my 

S t a t i c  5939.13’  (12/01/871 

Water: 54.0  - 148.0 ’  
Ooologlat a l t o  Managor  

CLARP Y a n a g o r  
Surface casing set to 5 2 . 7 ’  Auqust 10 ,  1987 bv L.A. Greqory-Frost Cornmanta 

I I I 

mptor C o l l o c t o d  or 
or t o r t a  Portormod 

107.0- 1 10.0’ SAMPLE. 

RQD = 0.45/2.8’ = 16%. 
Recovered 2.8/3.0’ = 93.3%. 

107.0-109.1 5’: SILTY CLAYSTONE: same 
as above; dry. 

very light gray (N 8/0) to dark gray (N 
3/0); sand 3.0-4.0 phi, subrounded; well 
cemented; calcareous; dry. 

-. 109.15- 109.80’: CLAYEY SANDSTONE: 
‘- 

-, 110.0-1 1 1.0’ SAMPLE. 
Recovered l .O / l .O’  = 100%. .. RQD = 0.0/1.0’ = 0.0%. 
SANDSTONE: very light gray (N 8/0) to .. medium dark gray (N 4/0);  very fine- 
grained; well cemented, calcareous cemen- 

. b  tation; some plant fossils; some cross bed- 
ding; dry. - 
1 1 1 .O- 1 15.0’ SAMPLE. 

. RQD * 0.0/2.4’ = 0.0%. 
Recovered 2.4/4.0’ = 60%. 

1 11.0-1 12.0’: CLAYSTONE A N D  SAND- . STONE: same as above; except have a 
quartzite rock at 1 1  1.20; dry. . 1 12.0- 1 13.1 5’: SANDSTONE: medium gray 
(N 5/0) to medium dark gray (N 4/0); 

9 sand 3.5-2.5 phi, fair ly well sorted; sub- 
angular to subrounded; some clay; some 
lamination; damp. 
1 13.15- 1 13.40’: SILTY CLAYSTONE: dark 
gray (N 3/0); some silt; fair ly well ce- 
mented; dry. 



LOO 
OF 

BOREHOLE 

L o c a t i o n  Flats P lar,t: Y4und ea ~ o r o h o l a / W a I I  No.  - 
Coord1nrt . s  N 36413.74 E 2 3 2 3 1 . 2 4  G r o u n d  S u r f r c r  E l a r r t l o n  5967 .38 ’  
t o t a l  Dopth  148 .00’  w a t o r  L o r 0 1  L n e o u n t o r o d  3 - 8 ’  

: P. Bushkovski Orllllng C o m p a n y  -s Drl l lor  T. 
Omto Dr l l lod  AuqUSt 5-6; Auaust 18 -70, 1987 Holpor  R. sharp ; K. Parker 
Orl l l lng Y o t h o d  U n W  sb3l u e r  t TWax’y Core D r l l l l n g  fluld : 0.0 - 5 4 . 0 ’  

Loggod BY L.A. Gregory -Frost; x& Hr>lliWay Ch.clrO# B y  

S t r t l c  5939 .13 ’ (12/01/871 

Water: 54.0 - 148.0’ 
O o o l o g l r t  a l t o   nagor or 

CLAl l?  M a n a g o r  

C o m m e n t s  %face casinq set to 5 2 . 7 ’  Ausust IO. 1987 hv L.A. Gresory-Frost 

/ 
Llthologle Dorcr lp t lon  

1 15.0- 1 17.0’ SAMPLE. 
Recovered 0.9/2.0’ = 45%. 
R Q D  = 0.0/2.0’ = 0.0%. 
CLAYEY SANDSTONE: same as  above; 
except sand 3.0-3.5 phi; small c lay  lenses; 
damp. 

.- 

117.0-1 19.0’ SAMPLE. . Recovered 1.3/2.0’ = 65%. 
R Q D  = 0.40/1.3’ = 30.8%. ., 117.0-1 18.15’: SILTY CLAYSTONE: dark 
gray (N  3/0); fa i r ly  well cemented; dry. .. 118.15-1 18.30’: SANDSTONE: medium 
gray ( N  5/0) to medium dark gray (N .. 4/0); sand 3.0-4.0 phi, fa i r ly  well sorted; 
some cementation; damp. 

- 1 19.0- 12 1.5’ SAMPLE. 
Recovered 4.25/2.5’ = 170%. 

SILTY CLAYSTONE: olive black (5 Y 
m2/1) to dark gray (N 3/0); recovered 1.90’ 

o f  silty claystone and sandstone core 
= f r o m  previous run; some sand in lenses; 

slightly damp to dry. 

. R Q D  = 3.55/4.25’ = 83.5%. 

12 1.5- 124.0’ SAMPLE, 
Recovered 2.8/2.5’ = 112%. 
R Q D  = 2.64/2.8’ = 94.3%. 

’SILTY CLAYSTONE: same as above; in- - terbedded sandstone; 3.0-4.0 phi; fa i r ly  
well cemented; occasional plant fossils; 
slightly damp to dry. 

t 



LOQ 
OF 

BOREHOLE 

Locatton u t s  Plgn,. t. b u n d  &ea @ o r o h o l o ~ W o l l  N O .  - R 
C o o r r i n a t o a  N 3 6 4 1 3 . 7 4  E 23231.24 G r o u n d  S u r f r c o  t l o r a t ~ o n  5 9 6 7 . 3 8 ’  
T o t a l  Dopth  148.00’  W a t o r  L o r 0 1  Cscounto rod  3 . A ’  

Drllllng Company -5 0r111or T. : P. Bushkovski 
Oat. Dr l l lod  Ausust 5-6; m s t  18 -20, 1987 nolpor R. sharp ; K. P a r k e r  

Orllllng Yothod  u.0~ S t m  tary Core Orll l ln@ Fluid 

Lomsod BY L A .  &wry -Frost: K.D. HOlliWay C h o c k O d  B y  

Stattc 5939.  13’ rl7LQLl871 

Qoolo@lat 

C t A R ?  Yanagor  

Commontr  Surface casinq set to 52.7’ &must 10. 19A7 bv - L.A. Greqorv-Frost 

/ 
Llthologlc  D o r c r l g t l o n  

i I 
124.0- 127.0’ SAMPLE, 

RQD = 2.78/3.0’ = 93%. 

damp to dry. 

a -  Recovered 3.0/3.0’ = 100%. 

=-SILTY CLAYSTONE: same as above; 

.- 
127.0- 13 1 .O’ SAMPLE. 
Recovered 4.0/4.0’ = 100%. 
RQD = 3.40/4.0’ = 85%. 

“CLAYEY SANDSTONE: light gray ( N  
7/0) to olive black (5 Y 2/1); sand 2.0-3.0 .’ phi, fair ly well sorted, some cementation; 
some clay in matrix and lenses; trace silt; ‘ 
occasional plant fossils; slightly damp to 
dry. 

- m  Recovered 4.0/4.0’ = 100%. 
RQD = 4.00/4.00’ = 100%. ‘- 131.0-133.20’: CLAYEY SANDSTONE: 
same as above; slightly damp to dry. ‘’ 133.20-1 35.0’: SILTY CLAYSTONE: olive .. black (5 Y 2/1) some silt; trace f ine-  
grained sand; occasional plant fossils. 

.. 
13 1 .O- 135.0’ SAMPLE. 

a m  

135.0- 139.0’ SAMPLE. 
* m  Recovered 3.95/4.0’ = 99%. 

a .  SILTY CLAYSTONE: same as above. 
R Q D  = 3.7/3.95’ = 93.7%. 

’ 139.0- 143.0’ SAMPLE. 
Recovered 3.7/4.0’ = 93%. 
RQD = 3.36/3.7’ = 91%. 
139.0-140.1’: SILTY CLAYSTONE: same 
as above. 
140.1-143.7’: CLAYSTONE: olive black (5 - Y 2/1); trace silt; trace plant fossils; dry. 

8rngl.r Col loc tod  or 
O t h o r  tort r  ? o r l o r m o d  / 

13 O f  1 4  



- L o c r t l o n   rock^ Flats P lant: Yaund a ea # o r r R o l O / W r l l  N O .  R 
C o o r d l n r t o r  N 36413.74 E 23231.24 G r o u n d  S u r t r c o  E l o v r t l o n  3 6 7 . 3 8 '  
T o t a l  0 0 p t h  m n '  w e t o r  L o v o l  L n c o u n t o r o d  -1 

Drllllng Company m n s  o r ~ t t o r  u g h  : P. Bushkovski 
Oat0 0rIltod Aucrust 5-6; Auwst 18-20, 1987 ~ 0 l p . r  R. Sharp : K. Parker 

Drllllng Mothod  +;lr7r Core Drl l l lng FfUld 

S t r t l c  5939.13' (12/01/87) 

L o g g o d  B Y  L.A. Gregory -Frost; K.D. Holliway C h o c k o d  B y  
Goologlrt 

C L A R C  Y e n a g o r  

C o m m o n t r  Surface casing set to 52.7' August 10, 1987 bv L.A. Gresorv-Frost 

/ 
Clthologlc  D o r c r l p t l o n  

I t  
143.0-147.0' SAMPLE. 
Recovered 0.2/4.0' = 50%. 
RQD = 0.0/4.0' = 0%. 
CLAYSTONE: same as above. 

147.0-148.0' SAMPLE. 
Recovered 2.714.0' = 67.5%. 
RQD = 0.8/2.70' = 29.6%. 
CLAYSTONE: same as above; recovered 
1.70' of claystone core (same description) 
from previous run; damp. 

TOTAL DEPTH: 148.00' 

S r m p l o r  C o l l o c t o d  or  
O t h o r  tomtr C o r f o r a o d  / 



I 
I 
I 
I 
I 
I 
I 
1 

W E L L  
COMPLETION 
I N F O R M A T I O N  

~ o c a t l o n  Rocky Flats Plant; tlound Area W o l l  No .  18-87BR 
C o o r d l n a t o r  m u e u  ElOv8tIOn:  Ground  S u r f r c o  -5967-38 ' 
T o t a l  D o p t h :  W o l l  333-70 '  T O P  o f  c a s i n g  

F o r m a t i o n  o f  C o m p l o t l o n  Formation 

C a r l n g  Mato r ia l  .S& 5 .  t y p  316 TFJ stainle;&l C a s i n g  D lamotor  
S c r o o n  Y a t o r l a J ~ O  w re 
D a t o  I n r t r l l o ~  a 75, lW7- 
I n r t a l l o d  BY 

B o r o h o l a  148.00'  

2" TI7 

7 316 TFJ ~ u r t a c o  C a r i n g  I' i 
S ess steel 

A p p t o v o d  0 y  

G o o l o g i s t  

C o m m o n t u  Surface casinq set t o  52.67'  by L.A. Gregory-Frost on August 13, 1987 

2 . 8 0 '  n 
T o p  o f  C a r l n g  2 . 0 7 '  

I I  



Packer test data for  well 18-87BR are presented on the following table. 

However, the well was still in development on December 1 ,  1987, and static water 

levels could not be measured. Hydraulic conductivity values were thus not calculated. 
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1 2 /  11/37 
Water L e ve l  Da ta  

f o r  
Rockwell (Rocky  F l a t s )  

Date 
Measured 

Depth t o  Water E l e v a t i o n  
from TOC TOC ( f t )  

** Well  Number: 1S878R 

12/01/87 30.32 5 9 6 3 . 4 5  

Water Lev?;  
E l e v .  ( f t )  

5933.13 



INDEX OF DATA 

Boring No.: 19-87 

Completed as well? Y e s  

Data in File 

x Log of Borehole 

x Well Construction Summaries 

Well Development Summaries 

Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results - 
x Water Level Data 
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L O G  
OF 

B O R E H O L E  

- ~ o c a t i o n  RDckv Flats P l a n t ;  !bund Area B o r o h o l o / W o l l  N o .  

C o o r d i n a t o r  N 36633.42 E 73Q64.85 G r o u n d  S u r f a c o  E l o r r t l o n  5967.98’  
T o t a l  Dopth 16.10’  ~ a t o r  L O V O I  E n c o u n t o r o d  &?LE-, 

Drill ing Company myles BrOS DrII1.r T. tlerritt 
0110 Dr l l lod  a m s t  5 .  u87 H o l p o r  .la 

Stat ic  5958 0 7 ’  (12/01/87) 

Drlltlng Mothod -OW S w U S ,  Dri l l ing  Flu id  

L o g g o d  By T - R -  Ppr n C h o c k o d  By  C 
G o E p l r t  

C o m m o n t r  

/ 

1 

u 

Li 

20 - 

L i t h o l o g i c  D o s c r l p t l o n  

0 

ROCKY FLATS ALLUVIUM 

0.0-2.0’ SAMPLE. 
Recovered 1.4/2.0’ = 70%. 
CLAY AND GRAVEL: grayish brown (5 
YR 3/2); abundant gray quartzite cobbles, 
pebbles and gravels; some roots and 
grasses; poorly sorted; unconsolidated; 
some caliche-reacts strongly with HCl; 
slightly damp. 

2.0-4.0’ SAMPLE. 
Recovered 1.9/2.0’ = 95%. 
CLAY AND GRAVEL: pale yellowish 
brown (10 YR 6/2); clay, abundant 
caliche-strongly reacts with HCl; abun- 
dant quartzite pebbles and cobbles; an- 
gular; poorly sorted; unconsolidated; dry 
to slightly damp. 

4.0-5.3’ SAMPLE, 
Recovered 1.9/1.3’ = 146%. 
CLAY AND GRAVEL: same as above 
with some moderate brown (5 YR 3/4) 
clay patches; dry. 

L---I-33 / I - _ _ -  
.3-6.0’ SAMPLE, 

Recovered 0.7/0.7 = 100%. 
CLAY AND GRAVEL: same as above; 
dry. 

- -_-  - - - _  - _ _ -  - _ _ _  - _ _ _  - _ - _  

S a m p l o s  C o l l r c t o d  of  / Othor  T o r t s  C o r l o r m r d  

-~ 

HNu Background=0.4 
OVA Background-0.0 
No Ludlum readings 
taken. 

2.0-4.0’: Readings on 
core: HNu = 0.2-2.0; 

4.0-5.3’: Readings on 

OVA = 0.0 

core: HNu = 1-100; 
OVA = 0.0 

8.1-1 1.1’: Readings 
on core: HNu=0.4-1.2; 

14.1 - 16.1’: Readings 
on core: HNu=2; 
OVA=1.2 

OVA=0.0-2.O 

6.0-8.1’ SAMPLE, No recovery. Drilled 
with center bit. t t t  

P a g e  J. O f  3 



L O G  
OF 

B O R E H O L E  

.. 

-, 

-, 

.. 

.. 
-’ 

L o c a t i o n  Rocky Flats Plant; !bund k e a  B o r o h o l O /  W 0 1 1  N o .  - 
COOrdln8tO8 36633.4? E 23054.85 Ground S u r t a c o  E l o v a t i o n  5967.98 ’  
T o t a l  D o p t h  1 6 . 1 0 ’  W a t o r  L o v o l  E n c o u n t o r o d  None 

Drlll lng Company Wl’les Bros ~ r 1 1 1 . r  T. Ekrritt 
0.10 D r l l l o d  5 .  u 8 7  H o l p o r  & I?iinmn 

Orlll lng Mothod m a w  S-er Dri l l ing  Fluld 

S t a t  I C  5 s .  07’ f 1 u / R 7 !  

Loggod B Y  1 . R -  Ppr n C h o c k o d  B y  
G O F *  Q 18 t 

-. 11.1-14.1’ SAMPLE. 
Recovered 3.0/3.0’ = 100%. 
11.1-11.4’: CLAY: olive gray (5 Y 3/2); 
abundant caliche-reacts strongly with 

= =  HCl; trace moderate yellowish brown (10 
Y R  5/4) clay patches; trace angular peb- - -  bles and gravels; dry. 

ARAPAHOE FORMATION 

11.4-14.1’: CLAYSTONE: olive gray (5 Y 
“3/2); some moderate brown (10 YR 5/4) 

mottles; abundant  CaCO concretions; 
white-reacts strongly w i d  HC1; some 
black organics; dry. 

14.1 -1 6.1 ’ SAMPLE. Recovered 2.0/2.0’ = 
100%. 
CLAYSTONE: same as above; dry. 

TOTAL DEPTH: 16.10’ 

CEARP N a n r g o r  

C o m m o n t r  

1 
L l t h o l o g l c  D o r c r l p t l o n  

-1 

i 

I 

&.1-11.1’ SAMPLE 
Recovered 3.0/3.0’ = 100%. 
SANDY CLAY AND GRAVEL: moderate 
brown (5 YR 3/4) and light brown (5 YR 
5/6); sandy clay matrix with abundant 
quartzite gravels; poorly sorted; very 
f ine-grained; unconsolidated; dry. 

T 
t 

I I I 

Sarnpl.8 Co l loc tod  or  
O t h o r  t o r t s  ? o r f o r m o d  / 

Page 01 2 



W E L L  
COMPLETION 
I N F O R M A T I O N  

~ o c a t i o n  Rocky Flats Plant; b b u n d  Area Wail NO. 19-87 
C o o r d l n a t o r  N 36633 . 4 2  E 23064.85 E l o v a t i o n :  G r o u n d  Sur faco  5967.98' 
T o t a l  0 O p t h :  W e l l  11-89' l o p  o f  c a r i n g  5 9 6 9 - 8 4 '  

Format ion o f  C o m p i o t i o n  Rrxkv Flats Alluvium 
C a r i n g  M a t o r l a i  &h 5 .  tm 3 16 TFJ s t d h k S S  

steel 

0.10 i n r t r i i o d  A a .  6 .  1987 

In r ta I lOd  B y  1 . R -  Rp rl 

B o r o h o i o  16.05'  

C a r i n g  D iamotor  7" JD 
316 "FJ SUrf8cO C 8 8 i n g  01 II  . 

0 o 159 in  t 
W R P  Managor  

C o m m o n t r  

2.81' 

Flltor P a c k  

B o r o  h o l o  
Dlamotor :  

7 . 5 "  

th 



I 
I 
1 
I 
Q 
1 

12/11/87 
water Leve l  Data  

f o r  
Rockwell (Rocky F l a t s )  

Date  
Measured 

Depth t o  Water E l e v a t i o n  
from TOC TOC (ft) 

** Well Number:  1987 

1 2 / 0 1 /  87 11.77 5969 - 8 4  

Water Level 
E lev .  ( f t j  

5958.07 



INDEX OF DATA 

Boring No.: 2 0 - 8 7 ~ ~  

Completed as well? Yes 

Data in File 

x Log of Borehole 

x Well Construction Summaries 

- Well Development Summaries 

- Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results 

Water Level Data 

903 PAD, MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO DECEMBER S I ,  1987 APPENDIX E DRAFT 



L O G  
OF 

BOREHOLE  

- L o c a t i o n  W w  ea I l o r o h o l o / W o l l  N O .  20 87m 
C o o r d l o a t o r  !d 36644.48 F: 33948.42 G r o u n d  d U f f 8 C O  E l o v a t l o n  596 8 . 1 0 '  
T o t a l  Dopth 1 2 7 . 0 0 '  Wator  L o v o l  f n c o u n t o r o d  &p 

Or l l l lng  Company Bovles Bros D r l l l o r  T. .Yerritt; P. wlshkovski 
omto Dr l l lod  July 30-31 and Auq. 3, 1997 H.lp.r T. High; J. Duncan; K. Parker 
Orlll lng Y o t h o d  HOUOW stem Auqer: ROW Core 

Loggod B Y  J.B. Berqmn; K.D. Holliway C h o c k o d  B y  
Goologlrt  

S t a t i c  5861.19'  (12/01/87) 

Dr l l l lng  F lu id  0 - 51-70':  None 
51.70' - 127.0': Water 

C o m m o n t r  Surface casing set to 51.64' by J.B. Berqmm on August 4 ,  1987. 

L l t h o l o g l c  D o r c r l p t l o n  

u- f / 

9.0-2.0' SAMPLE. 
2' Recovered 1.85/2.0' = 93%. 

GRAVEL: gray and pink quartzite in a 
moderate brown (5 YR 3/4) sand matrix; 
abundant roots and grasses in top 2"; un- 
consolidated; unsorted; dry. 

2.0-4.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SAND A N D  GRAVEL: grayish orange (10 
YR 7/4); -30% clay; light brown (5 YR 
5/6); abundant caliche; dry. 

4.0-6.4' SAMPLE. 
Recovered 2.4/2.4' = 100%. 
GRAVEL: moderate yellowish brown (10 
YR 5/4) matrix of  clay; abundant caliche; 
unsorted; unconsolidated; angular; moist. 

6.4-8.8' SAMPLE. LOST CORE. Drilled 
with center bit to  get through boulders. 

8.8- 10.8' SAMPLE. 
Recoyered 1.3/2.0' = 65%. 
SAND AND GRAVEL: moderate yellow- 
ish brown (10 Y R  5/4) sand matrix with 
abundant quartzite pebbles and gravels; 
unconsolidated; unsorted; angular to sub- 
rounded; very fine-grained sand; moist. 

10.8-1 3.8' SAMPLE. 
Recovered 3.5/3.0' = 117%. 
10.8-11.8': S A N D  A N D  GRAVEL: same as 
above; moist. 

t a m p l o r  C o l l o c t o d  or  
Othor  T o r t s  P o r f o r m o d  / 

HNu Background = 
0.2-0.4; OVA Back- 
ground = 0.0; Ludlum 
Background = 0.0 

18.8': Readings on 
core: HNu = 15.0 
OVA = 12.0 



LOG 
O F  

BOREHOLE  

L o c a t l o n  -&&v F b t s  P- ea Boroholo/Wo11 N O .  3 0  - 87RR 

C o o r d l n r t o s  N 3 6 6 3 4 . 4 8  E 2 3 0 4 8 . 4 2  Ground  S u r f a c o  L l o v a t l o n  59 68.10' 
T o t a l  D o p t h  127.00'  Water  L o r 0 1  L n c o u n t o r o d  JonP 

S t I t IC  5861.19 ' (12/01/87) 
Drll l lng Company Bovles Bros D r l l l o r  T. .W?xitt; P. Wlshkovski 
0.10 Dr l l lod  July 30-31 and Auq. 3 ,  1957 ~~l~~~ T. High: J. Duncan; K. Parker 
Orl l l lng Y o t h o d  HOllaW Stern A U w r :  RDtary Core 

Loggod  B Y  J.B. Berqman; K.D. Holliway C h e c k e d  B Y  

Dr l l l lng  f lu id 0 - 51-70': None 
51.70' - 127.0': Water 

G o io glr t t i t o  Manager- 

C E A R C  Y a n a g o r  
Surface casing set to 51.64' by J.B. Bergman on August 4 ,  1987. Commonta  

I I I / 
L l t h o l o g l c  Doacr lp t lon  

ARAPAHOE FORMATION 

11.8-13.8': CLAYSTONE: medium gray (N  
5/0) with abundant moderate yellowish 
brown (10 YR 5/4) mottles; abundant 
black organic fragments; abundant 
caliche-reacts strongly with HCl; trace 
white very fine-grained sand; well sorted; 
moist. 

13.8-15.8' SAMPLE. 
Recovered 2.0/2.0' = 100%. 
SANDY CLAYSTONE: moderate yellow- 
ish brown (10 YR 5/4); very fine-grained, 
light gray ( N  6/0) sand and moderate 
yellowish brown (10 YR 5/4) sand; some 
caliche; some black organic fragments; 
well sorted; rounded; moist. 

15.8-18.8' SAMPLE. 
Recovered 3.2/3.0' = 107%. 
CLAYSTONE: same as above; slightly 
moist. 

1 8.8 -20.8' S AMP L E. 
Recovered 2.0/2.0' = 100%. 
CLAYSTONE: same as above; moist. 

20.8-23.8' SAMPLE. 

CLAYSTONE: olive gray (5 Y 3/2) with 
abundant moderate yellowish brown (10 
YR 5/4) mottles; some organics; some - caliche; trace light gray (N  6/0) sand; 
very f ine-grained; rounded; moist. 

- Recovered 3.0/3.0' = 100%. 

SamplOa C o l l o t t o d  or 
O t h o r  T o r t 8  P e r l o r m o d  / 

20.8 - 2 3.8': Readings 
on core: HNu = 2 .O 
OVA = 0.0 

23.8-25.8': Readings 
on core: HNu = 15. 
OVA = 3.0 

34.70': Reading in 
well head: H N U  = 
20-30; OVA = 9.0 

3 4.7 - 3 6.7': Read in gs 
on core: HNu = 2.0 
OVA = 1.8 

e f  9 



L O G  
OF 

B O R E H O L E  

- ea B o r o h o l o /  W 0 1 1  NO. L o c a t i o n  BY F l a t s  P l a n t .  . R  

C o o r d l n r t o r  N 3 6 6 4 4 . 4 8  E 23048.Q Ground  S u r f r c o  E l r v r t l o n  5968 .lo’ 
T o t a l  D ~ p t h  127.00’  W i t o r  L o v o l  L n c o u n t o r o d  

Drllllng C o m p o n y  Bovles Bros o r i i i o r  T. .“lerritt; P. Bushkovski 

orl l l lng  Y o t h o d  H O ~ ~ U W  Stem Awer; RDtary Core DrllJJng f l u i d  0 - 51.70’: None 
51.70’ - 127 .0 ’ :  Water 

Loggod  BY J . B .  Berm; K.D. Holliway C h o c k o d  D y  I 

S t r t t c  5861.19’ (12/01/87) 

D i t .  D r l l l o d  July 30-31 and AUg. 3, 1957 H o l p o r  T. High; J. Duncan; K. Parker  

Goologir t  Sit. Y a n a g o r  

C E A R ?  Y r n r g r r  
Surface casing set to  51 .64 ’  by J.B. Berm on August 4, 1987. C o m m o n t r  

I I I I / 
S r m p l o r  C o l l o t t o d  o r  

O t h o r  T o r t s  ? o r f o r m o d  / 

4 5  

50 - 

55 - 

60 - 

23.8-25.8’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
S A N D Y  CLAYSTONE:  same as above 
with slight increase in sand content; 
moist. 

Recovered 3.0/3.0’ = 100%. 
S A N D Y  CLAYSTONE:  same as above; 
moist. 

28.8-30.8’ SAMPLE. . Recovered 2.0/2.0’ = 100%. 
CLAYSTONE: olive gray (5 Y 3/2) with . abundant moderate yellowish brown (10 
YR 5/4) mottles; abundant light brown (5 . YR 5/6) FeO nodules; trace light gray (N 
6/0) sandstone, very fine-grained; 

t rounded; moist. 

30.8-3 3.8’ SAMPLE, 
Recovered 3.0/3.0’ = 100%. 
CLAYSTONE: same as above; moist. t 
3- No sample. Adjust 
depth a f ter  taking a TD of borehole. 

34.7-36.7’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
CLAYSTONE: olive gray (5 Y 3/2) with 
abundant light brown (5 YR 5/6) stains; 
wet a t  top 4”-probably slough; homoge- 
nous; dense; weathered; trace very f ine -  
grained sand; dry. I 

NO HNu, OVA, or 
Ludlum readings 
taken below 50.0’. 

s. 90- 6 3.5 5’: Pack e r 
Test Interval #lo. 

35.90-65.55’: Packer 
Test Interval #9. 

6 5.5 5-7 5.20’: Packer 
Test Interval #8. t 



LOG  
OF 

B O R E H O L E  

Location Fnckv F1;LtSplant.  . R  ea B o r o h o l o / W o I I  No. u 8 7 w i  - 
C o o r d ~ n a t o r  N 36644.48 E 33048.42 G r o u n d  S u r f a c r  E l o v r t l o n  596 8.10' 
T o t a l  D e p t h  127.00' W i t o r  L o v o l  E n c o u n t o r o d  None 

Drl l l lng Company  Bovles Bros 0r l t l . r  T. Yir r i t t ;  P. Wlshkovski 
Oat.  Dr1110d July 30-31 and Aug. 3, 1957 
Drilling Y o t h o d  Hollaw Stem Awer; Rotary Core 
Loggod B Y  J.B. Berqman; K.D. Holliway 

s t a t i c  5861.19' (12/01/87) 

H ~ I ~ ~ ~  

Orl l l ln9 r i u l d  0 - 51.70': None 
C h o c k o d  B y  

T. Wh; J. Duncan; K. Parker 

51.70' - 127.0': Water 
Goologlst  alto M i n r g o r  

C E A R C  M a n a g o r  
Surface casing set to 51.64' by J.B. Bergman on August 4, 1987. C o m m o n t r  

60 

x.7-39.7' SAMPLE, 
Recovered 3.5/2.0' = 88%. 
CLAYSTONE: olive gray (5  Y 3/2); some 
moderate yellowish brown (10 YR 5/4) 
stains; slight I y w ea the red ; homogenous; 
dense; abundant FeO nodules; some or- 

.- ganic fragments; slightly moist. 

-- 39.7-41.7' SAMPLE. 
Recovered 2.1/2.0' = 105%. 

moist. 
-. CLAYSTONE: same as above; slightly 

4 1.7-44.7' SAMPLE. - -  Recovered 1.7/3.0' = 85%. 
CLAYSTONE: same as above; dry. 

44.7-46.7' SAMPLE. 
.L Recovered 2.0/2.0' = 100%. 

CLAYSTONE: olive gray (5  Y 3/2); some .. dark yellowish orange (10 YR 6/6) stains; 
friable; homogenous; some vertical frac- 
tures; dry. 

' 46.7-49.7' SAMPLE. 
Recovered 3.7/3.0' = 123%. 
CLAYSTONE: same as above; unwea- 

. 

,, thered/weathered contact at 46.7'; dry. 

49.7-5 1.7' SAMPLE. 
Recovered 3.5/2.0' = 175%. 

thered; dry. 
I -  CLAYSTONE: same as above; unwea- 

S i m p l o r  Colloc tod  o r  
O t h o r  T o r t r  C o r f o r m o d  / 

75.20-84.85': Packer 
Test Interval #7. 

7 7.20- 8 6.8 5': Pack e r 
Test Interval #6. 



LOG 
OF 

BOREHOLE 

L o c a t l o n  R D c u t - s  P l a n t ,  . . \b ea Boroho lo/WoII  N o .  2fl - 87BR 
C o o r d l n a t o r  N 36644.48  E 23048.42 G r o u n d  S u r l r c o  E l o v r t l o n  5968 .lo‘ 
T o t a l  D o p t h  1 2 7 . 0 0 ’  W a t o r  L o v o l  E n c o u n t o r o d  a 

Dril l ing C o m p a n y  Bovles Bros or1110r T. .Mritt; P. Bushkovski 

Orl l l ing  Y o t h o d  Hollaw Stem Auser; Rotary Core 

Lo99.d  D Y  J.B. Berm; K.D. Holliway C h o c k o d  By  

S t a t i c  5861.19’ (12/01/87) 

Oat.  Drll lod July 30-31 and Auq. 3, 1957 H0lp.r T. High; J. Duncan; K. Parker  
~ , l l l l ~ ~  ~ 1 ~ 1 4  0 - 51.70’: None 

51.70’ - 127.0‘: Water 
SI to  Y a n a g o r  - ‘  Goologir t  

CEARP Y a n a g o r  

C o m m o n t r  Surface casinq set to 51.64’ by J.B. Be- on August 4, 1987. 

80 - L L l t h o l o g l t  D o r c r l p t i o n  
S a m p l o r  C o l l o c t o d  or 

O t h o r  t o r t s  ? o r f o r m o d  / 
f 

weathered; damp. 

54.0-58.0’ SAMPLE. 
Recovered 5.0/4.0’ = 125%. 
RQD = 4.45/5.0’ = 89%. 
CLAYSTONE: olive black (5 Y 2/1); some 
silt; unweathered; damp. 

5 8 .O-62.0’ SAMPLE. 
Recovered 4.0/4.0’ = 100%. 
RQD = 4.00/4.0’ = 100%. 
58.0-60.0’: CLAYSTONE: dark gray; some 
silt; some very fine-grained sand; damp. 
60.0-62.0’: SANDY CLAYSTONE: light 
gray; some clay; some silt; some very fine- 
grained sand; fairly well sorted; sub- 

52.0-66.0’ SAMPLE, 
Recovered 3.95/4.0’ = 98.8%. 
RQD = 2.70/3.95’ = 68.35%. 
SANDY CLAYSTONE: olive black (5 Y 
2/1); sand is 3.0-3.5 phi to very fine- 
grained; subrounded; some silt; some clay; 
trace fossils (plant stems and  leaves); 

B 6.8 6-96.5 0’: Pack e r 
Test Interval #5. 

96.50- 106.15’: Packer 
Test Interval #4. 

Pago 5 o f  9 



L O G  
O F  

BOREHOLE 

L o c a t I a n  Rocky U t s  P l a n t ,  . I  ea b o r o h o l o / W o l l  N o .  J u m  - 
C o o r d l n r t o r  & 36644.48 E 23048.42 Ground S u r f r c r  E l o v a t l o n  596 8.10' 
T o t a l  D e p t h  127.00' W a t e r  L e v o 1  E n c o u n t e r o d  

Dr l l l lng Company BoYles Bros Dr(1I.r T. .Writt; P. Wlshkovski 
D i t .  Drl l lod  July 30-31 and AUg. 3, 1957 
Di i l i lnQ Y e l h o d  H O l l c ~  Stem Auqer; RDtary Core 
L o g g e d  BY J.B. Berm; K.D. Holliway 

S t a t i c  586 1.19' (12/01/87) 

HOlpOr  T. High: J. Duncan; K. Parker 

Drll l ln9 p lu ld  0 - 51.70': None 
C h o c k o d  B y  

51.70' - 127.0': Water 
Geologlrt Slto Y a n a g o r  

CEARC Y a n a g o r  
Surface casing set to 51 .64 '  by J.B. Bergman on August 4, 1987. C o m m o n t r  

120 - 

I 

very light gray (N  8/0) to grayish black 
(N 2/0); presence o f  vertical lamination 
planes of sand; very fine-grained to 3.0- 
3.5 phi, starting a t  67.1'; damp to dry. 

Recovered 5.2/4.0' = 130%. 
R Q D  = 4.8/5.2' = 92.3%. 
SANDY CLAYSTONE: same as above; 
vertical lamination planes fade  out at 
70.5' but reappear a t  71.6'-72.8'; damp to 

7 4.0- 7 8.0' SAMPLE. 
Recovered 4.0/4.0' = 100%. 
R Q D  = 3.0/4.0' = 60.5%. 
SANDY CLAYSTONE: same as above; 

78.0-79.5' SAMPLE, 

RQD = 0.5/0.S' = 100%. 
Recovered 0.5/ 1.5' = 33.3%. 

SILTY CLAYSTONE: d a r k  gray (N 3/01 
to light gray ( N  7/0); some clay;  some silt; 
some sand 3.5-2.5 phi to very f ine -  
grained; mottled; indurated; dry. 

79.5-82.0' SAMPLE. 
Recovered 3 3 / 2 3  = 140%. 

and; occasional small seams of 

S a m p l o r  C o l l o c t o d  or 
O t h o r  T a r t 8  ? o r f o t m ~ d  / 

106.15-1 15.80': Packer 
Test Interval #2. 

107.20- 1 16.85': Packer 
Test Interval #3. 

1 14.42-1 24.07': Packer 
Test Interval #l. 



LOG 
O F  

BOREHOLE 

- ea B O ~ O ~ O I O / W O I I  N O .  20 87BB L o c a t l o n  -, D . I  ~~ 

C o o r d l n r t o r  N 3 6 6 4 4 . 4 8  E 23048.42 G r o u n d  $ u r f a c o  E l o v r t l o n  5968 .lo‘ 
T o t a l  Dopth 127.00’  W a t o r  Lor01 E n c o u n t o r o d  mnt= 

Orl l l lng  Company Bovles Bros D r i i ~ o r  T. Y e r r i t t ;  P. wlshkovskl 
O r t o  D r l l l o d  Ju ly  30-31 and Aug. 3 ,  1957 ~~l~~~ T. High: J. Duncan; K. Parker 

0 - 51.70’ :  None Orli l lng Yothod Hollow Stem Auser :  RDtary Core D r l l l l n g  ~ i ~ i d  
51.70’ - 127.0 ’ :  Water L o ~ g o d  By J.B. Ekxcgmzm; K.D. Holliway 

s t a t i c  w . 1 9  ’ 112/01/871 

C h o c k o d  By 
G o o l o g l r t  

C E A R P  M a n a g o r  
Surface casing set to 51.64’ by J.B. Bergman on August  4 ,  1987. Commontr  

1 2  

L l t h o l o Q l c  D o r c r l p t l o n  

8 2 .O- 8 4.5’ SAMPLE , 
Recovered 2.15/2.5’ = 86%. 
RQD = 1.48/2.15 = 68.8%. 
SILTY CLAYSTONE: same as above ex-  
cept less sand; damp. 

84.5-88.0’ SAMPLE. 
Recovered 3.1/3.5’ = 88.6%. 
RQD = 2.68/3.1’ = 86.5%. 
SILTY CLAYSTONE: same as above; ex- 
cept more sand in lenses; damp to dry. 

88.0-92.0’ SAMPLE. 

RQD = 3.76/4.0’ = 94%. 
Recovered 4.0/4.0’ = 100%. 

SILTY CLAYSTONE: same as above; 
damp. 

92.0-96.0’ SAMPLE. 
Recovered 1.65/4.0’ = 41.25%. 
RQD = 1.65/1.65’ = 100%. 
SILTY CLAYSTONE: same as above; dry. 

96.0-99.0’ SAMPLE, 

RQD = 2.5/3.4’ = 73.5%. 
Recovered 3.4/3.0’ = 11 3%. 

SILTY CLAYSTONE: same as above; dry. 

S8mpl.r C o t l o c t o d  or 
Othor tort r  P o r f o r m o d  / 

99.0-102.0’ SAMPLE. 
Recovered 2.7/3.0’ = 90%. 
RQD = 1.38/2.7’ = 53%. 
SILTY CLAYSTONE: same as above; dry. 



L O G  
OF 

BOREHOLE 
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.. 
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LOCatlOn J&$y Flats p w  . \  ea B o r o h o l o / W o l l  N o .  30 - 8m 
COOfdiflatO8 N 36643.48 F: 23048.42 G r o u n d  S U r f J C O  Elowat lon  596 8 . 1 0 ’  

W a t o r  Low01 E n c o u n t o r o d  Tota l  Dopth  127 .00 ’  
Stat ic  586 1.19‘ (17/a/87) 

Drlll lng Company  Bovles Bros o r 1 1 1 0 r  T. ?”rritt: P. Bushkovski 
0.10 Drl l lod July 30-31 and Aug. 3, 1957 H ~ I ~ ~ ~  T. Figh; J. Duncan; K. Parker 

L0QQ.d BY J . B .  Berm; K.D. Holliway C h o c k o d  By 
Goo log i r t  

102.0- 105.0’ SAMPLE. 

RQD = 3.8/5.0’ = 76%. 
- -  Recovered 5.0/3.0’ = 167%. 

-- SILTY CLAYSTONE: greenish black (5 
GY 2/1); some clay; some silt; some sand -- lenses; thin sand lamination; recovered 
2.0’ of silty clay core from previous run; 

‘- dry. 

1 0 5 .O- 1 09.0’ S AMPLE. 

RQD = 4.0/4.0’ = 1OOYo. 
105-107.25’: CLAYSTONE, SANDSTONE 

107.25’-109.0’: CLAYEY SANDSTONE: 

Recovered 4.0/4.0’ = 100%. 

AND SILTSTONE: same as above; dry. 

olive black (5 Y 2/1); sand well sorted; 
subangular; 2.5-1.5 phi; clay in pockets; 
more prominent 108.75-109.0; moist. 

D 

C E A R C  Y a n a g o r  
Surface casing set to 51.64’ by J . B .  Bergmn on August 4 ,  1987. C o m m o n t i  

/ / / / / 
L i t h o l o g i c  D o s c r l p t l o n  

Q k  

i c 

i 
f 

S a m p l o r  C o l l o c t o d  or  
O t h o r  T o r t 8  C o r f o r m o d  / 

? a g o  8 o f  9 



L O G  
O F  

B O R E H O L E  

- ea B o r o h o l o / W o l l  N o .  3 0  R7RR L o c a t l o n  J&&v Flats  . n  

C o o r d l n a t o r  !? 3 6 6 3 4 . 4 8  E 2 3 0 4 8 . 4 2  G r o u n d  Sur taco  E l o v a t l o n  596 8.10’ 
T o t a l  D o p t h  127.00’ W a t o r  L o r 0 1  L n c o u n t o r o d  &ne 

Oril l lng C o m p a n y  B o Y l e s  Bros ~ r 1 1 1 . r  T. Y e m i t t ;  P. Wlshkovski 
D i t .  Drll lod July 30-31 and Aug. 3 ,  1957 
Dri l l ing  Y o t h o d  Holk~w Stem Auser: Rotary Core Or i l i lng  0 - 5 1 . 7 0 ’ :  None 
LoS9.d B Y  J.B. E3erqra.n; K.D. Holliway 

s t a t i c  5861.19’ (12/01/87) 

~~l~~~ T. Figh; J. Duncan; K. Parker 

51 .70’  - 1 2 7 . 0 ’ :  Water 
C h o c k o d  B y  

Goologlat  Sit. M a n a g e r -  

C E A A C  M a n a g o r  
Surface casing set t o  51.64’ by J.B. Bergrran on August 4, 1987. C o m m o n t a  

/ 
L l t h o l o g l c  D o r c r l p t l o n  

i 
J- 

. 
L 

L 

.) 

. 

.) 

a-  

? 

1 17.0- 12 I .O’ SAMPLE, - -  
*. 

a- 

*. 

Recovered 3.6/4.0’ = 90%. 
RQD = 2.513.6’ = 77.7%. 
117-1 18.5’: CLAYSTONE: medium gray ( 5  
N/O); blocky; moderately cemented; moist. 
118.5-1 19.5’: CLAYEY SANDSTONE: light 
gray (N  7/0); moderate cementation; 
slightly moist. 
119.5-121.0’: CLAYSTONE: medium gray 
(5  N/O); sand fine-grained; moist. 

12 1 .O- 125.0’ SAMPLE. 

RQD = 1.2/ 1.5’ = 80%. 
.. Recovered 1.5/4.0’ = 37.5%.  

.. CLAYSTONE: same as above; massive; 
moist. -. 
125.0- 127.0’ SAMPLE. 

= -  Recovered 3.8/2.0’ = 190%. 
RQD = 2.5/3.8’ = 66%. - -  CLAYSTONE: same as above; recovered 
1.8’ o f  claystone; same description from .. 
previous core run; moist. 

TOTAL DEPTH: 127.00’ t 

S r m p l o r  C o l l o c t o d  or  
O t h o r  T o a t a  C o r f o r m o d  / 

Crg.  9 01 9 



WELL 
COMPLETION 
INFORMATION 

L o c a t i o n  Rocky Fla t s  Plant; Area W o l l  N o .  20-87BR 
C o o r d i n a t o r  N 3664 4.48 E 23048.42 E l o v a t i o n :  Ground $ur fac .  5968.10' 
T o t a l  0 0 p t h :  W.11 116.36' t o p  of C a r i n g  5970.10' 

F o r m a t i o n  o f  Cornp lot ion  Arapahoe F o m t i o n  
C a r i n a  Y a t o r i a l  Sph 5, tm TFJ stainles C a r i n g  D i a m o t o r  2" 
SCrOOr Y a t o r l a J  0.010" w i r e  wrap, tvpe 316 TFJ S u r f a c e  C a r i n g  ~i 

D a t o  I n r t a l l o d & n  17. 1987 

i n r t a l l o d  oY K.D. Holliwav 
G o o l o g l r t  

B o r o h o l o  126.70' 

Sfeel 

stainless steel Approved B y  

C o m m o n t r  

I r i n g  

: 107.26' 



PACKER T E S T  ANALYSIS 
WELL NO. 20-87BR 

ROCKY FLATS PLANT; MOUND AREA J O B  NO. 2 0 2 9 - 1 7 - 0 2  

1 

I 
DATE TESTED: 8/11/87 BY: K . D .  HOLLIWAY 

T E S T  INTERVAL ( F E E T  BELOW G . S . ) :  53.90 - 63.55 
MATERIAL TESTED: ARAPAHOE CLAYSTONE 

DEPTH TO WATER ( F E E T  BELOW G . S . ) :  106 .91  

Q L 
LN(--) 

2 ( P I )  ( L )  (HI R 
K = ------------ 

1ST P1/3 TEST 
Q = I N J E C T I O N  RATE = .00023169 (FEET3/MIN)  
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
T E S T  INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

I 
+ GAGE PRESSURE ( I N  FEET)  
= 58.72 + 7.02 + . O O  * 2 . 3 1  = 6 5 . 7 4  

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000002360 FT/MIN 
K = . 0 0 0 0 0 0 1 2  CM/SEC 

1 P2/3 T E S T  
Q = I N J E C T I O N  RATE = .00013032 (FEET3/MIN)  
L = LENGTH O F  T E S T  INTERVAL = 9.65 F E E T  
T E S T  INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET)  
= 5 8 . 7 2  + 5 . 3 2  + 13.60 * 2.31 = 9 5 . 4 6  

R = BOREHOLE RADIUS = .17 FEET 

I 

K = HYDRAULIC CONDUCTIVITY = .0000000914 FT/MIN 
K = .00000005 CM/SEC 

2ND P1/3 TEST 

1 



PACKER TEST ANALYSIS 
WELL NO. 20-87BR 

ROCLY FLATS PLANT; MOUND AREA J O B  NO. 2029-17-02 

TEST INTERVAL (FEET BELOW G . S . ) :  6 5 . 5 5  - 7 5 . 2 0  
DATE TESTED: 8/11/87 BY: K.D.  HOLLIWAY 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G . S . ) :  1 0 6 . 9 1  

1ST P1/3 TEST 

P2/3 TEST 
Q = INJECTION RATE = . 00010136  (FEET3/MlN) 
L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 70 .38  + 5 . 3 2  + 1 6 . 4 0  * 2 . 3 1  = 113.58 

R = BOREHOLE RADIUS = . 1 7  FEET 

K = HYDRAULIC CONDUCTIVITY = .0000000598 FT/MIN 
K = .00000003 CM/SEC 

2ND P1/3 TEST 



PACKER TEST ANALYSIS 
WELL NO. 20-87BR 

ROCKY FLATS PLANT: MOUND AREA J O B  NO. 2029-17-02 

1 

I 
I 2 ( P I )  (L)  (HI R 

DATE TESTED: 8/11/87 BY: K.D.  HOLLIWAY a TEST INTERVAL (FEET BELOW G . S . ) :  75 .20  - 8 4 . 8 5  
MATERIAL TESTED: ARAPAHOE CLAYSTONE 

DEPTH TO WATER (FEET BELOW G . S . ) :  106.91 

Q L 
LJJ(--) K = ----__-_---- 

1ST P1/3 TEST s 

P2/3  TEST 
Q = INJECTION RATE = . 00014480  (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 80 .02  + 5 . 3 2  + 1 8 . 7 0  * 2 . 3 1  = 1 2 8 . 5 4  

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = . 0 0 0 0 0 0 0 7 5 4  FT/MIN 
K = . 0 0 0 0 0 0 0 4  CM/SEC 

2ND P1/3  TEST 



PACKER TEST ANALYSIS 
WELL NO. 20-87BR 

ROCKY FLATS PLANT; MOUND AREA JOB NO. 2029-17-02 
DATE TESTED: 8/11/87 BY: K.D. HOLLIWAY 

TEST INTERVAL (FEET BELOW G.S.): 86.85 - 96.50 
KATERIAL TESTED: ARAPAHOE CLAYSTONE 

4 
DEPTH TO WATER (FEET BELOW G . S . ) :  106.91 

Q L 
U(--) 

2(PI) (L) (H) R 
K = ------------ 

1ST P1/3 TEST 1 

I P2/3 TEST 
Q = INJECTION RATE = .00040545 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 91.68 + 5.32 + 21.50 * 2.31 = 146.66 

R = BOREHOLE RADIUS = .17 FEET 

I 

K = HYDRAULIC CONDUCTIVITY = .0000001851 FT/MIN 
K = .00000009 CM/SEC 

2ND P1/3 TEST I 



PACKER TEST ANALYSIS 
WELL NO. 20-87BR 

RGCKL' FLATS PLANT; MOUND AREA J O B  NO. 2029-17-02 
DATE TESTED: 08/10/87  BY: K.D. HOLLIWAY 

TEST INTERVAL (FEET BELOW G . S . ) :  9 6 . 5 0  - 1 0 6 . 1 5  
YATERIAL TESTED: ARAPAHOE CLAYSTONE 

DEPTH TO WATER (FEET BELOW G .  S .  ) : 1 0 6 . 9 1  

Q L 
K = ------------ 

I 
0 

P2/3  TEST 
Q = INJECTION RATE = . 0 0 0 4 9 2 3 4  (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9.65 FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 1 0 1 . 3 2  + 5 . 3 2  + 2 3 . 8 0  * 2 . 3 1  = 1 6 1 . 6 2  

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000020 FT/MIN 
K = .00000010 CM/SEC 

2ND P1/3 TEST 



PACKER TEST ANALYSIS 
WELL NO. 20-87BR 

I 
I 
I 
1 

ROCKY FLATS PLANT; MOUND AREA J O B  NO. 2029-17-02 
DATE TESTED: 8/10/87 BY: K.D. HOLLIWAY 

T E S T  INTERVAL (FEET BELOW G . S . ) :  107.20 - 116.85 
HATERIAL TESTED: ARAPAHOE SANDSTONE 

DEFT" TO WATER (FEET BELOW G . S . ) :  106.91 

Q L 
LN(--) 

2 ( P I )  ( L )  (HI  R 
K = ------------ 

1ST P1/3 TEST 
Q = I N J E C T I O N  RATE = .00001448 (FEET3/MIN) 
L = LENGTH O F  T E S T  INTERVAL = 9.65 FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET)  
= 106.91 + 9.37 + .OO * 2.31 = 116.28 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000000083 FT/MIN 
K = .OOOOOOOO CM/SEC 

P 2 / 3  TEST 
Q = I N J E C T I O N  RATE = .00050682 (FEET3/MIN) 
L = LENGTH O F  T E S T  INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET)  
= 106.91 + 5.32 + 29.30 * 2.31 = 179.91 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000001886 FT/MIN 
K = .00000010 CM/SEC 

2ND P1/3 TEST I 



PACmR TEST ANALYSIS 
WELL NO. 20-87BR 

I 
1 
U 
I 2 ( P I )  (L)  (HI R 

ROCKY FLATS PLANT; MOUND AREA J O B  NO. 2029-17-02 
DATE TESTED: 8 / 1 0 / 8 7  BY: K . D .  HOLLIWAY 

TEST INTERVAL (FEET BELOW G . S . ) :  106.15 - 1 1 5 . 8 0  
MATERIAL TESTED: ARAPAHOE SANDSTONE 

DEPTH TO WATER (FEET BELOW G . S . )  : 106.91  

Q L 
U(--) K = ---_--___--- 

1 S T  P1 /3  TEST 

P 2 / 3  TEST 
Q = INJECTION RATE = . 0 0 0 5 1 4 0 6  (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9.65 FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 110.98 + 5 . 3 2  + 26.00 * 2 . 3 1  = 1 7 6 . 3 6  

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = . 0 0 0 0 0 0 1 9 5 2  FT/MIN 
K = .00000010 CM/SEC 

2ND P1/3 TEST 



PACKER TEST ANALYSIS 
WELL NO. 20-87BR 

ROCKY FLATS PLANT; MOUND AREA JOB NO. 2029-17-02 

I 
DATE TESTED: 8/10/87 BY: K . D .  HOLLIWAY 8 TEST INTERVAL (FEET BELOW G.S.): 114.42 - 124.07 

MATERIAL TESTED: ARAPAHOE SANDSTONE 
D E P T H  TO WATER (FEET BELOW G.S.): 106.91 

Q L 
8 

1ST P1/3 TEST 
Q = INJECTION RATE = .00380837 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 106.91 + 9 . 9 5  + 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000021820 FT/MIN 

1 
1 
8 

. O O  * 2.31 = 116.86 

K = .00000111 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00024617 (FEET3/MIN) 

I 
I 

L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 106.91 + 5.32 + 28.20 * 2.31= 177.37 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000000929 FT/MIN 
K = .00000005 CM/SEC 

2ND P1/3 TEST 

1 
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L2/ 11/87 
Water Level Data 

f o r  
Rockwell (Rocky Flats) 

D a t e  
Measured 

D e p t h  to Water Elevation 
from TOC TOC ( f t )  

** Well Number: 20876R 

12/01/87 108.91 5970.10 

\ 

Water Levei 
Elev. ( f t )  

5861.17 



INDEX OF DATA 

Boring No.: 21-87 

Completed as well? Y e s  

Data in File 

x Log of  Borehole 

x Well Construction Summaries 

- Well Development Summaries 

- Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results - 
x Water Level Data 

903 PAD, MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO DRAFT DECEMBER 31, 1987 APPENDIX E 
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L O G  
O F  

B O R E H O L E  

L o c a t l o n  Rock v Flats Plant: -Wu.nd Area 
Coordinates N 36980.21 E 22693.84 
T o t a l  Dopth 1 7 - 0 0 ’  

Orilling Company Bovles Rros 
Date  Drll lod October 1 6 ,  1987 
Drilling Mothod H O l h W  Stem Auffer 
L o g g o d  By K. D. Holliway 

G o o l o g l r t  

B o r o h o l o / W o l l  N o .  21-87 
G r o u n d  S u r f a c o  E lovat ion 5927.58‘  
W a t o r  L o v o l  E n c o u n t o r o d  7 . 0 ’  

Dr l l lor  R. Sharp 
H ~ l p o f  T. flerritt 
Drl l l lng  Fluld None 
C h o c k o d  B y  

S t a t i c  DW 

Commonts 

0 0  L l thologlc  D o s c r l p t i o n  
n ”-- 

5 - 

10 - 

II 

20 

I I I 

COLLUVIUM . 
9.0-2.0’ SAMPLE. - Recovered 1.9/2.0’ = 95%. 
SANDY CLAY: dark yellowish brown (10 - YR 4/2) to dusky yellowish brown (10 
YR 2/2); quartzite cobbles, broken to 

- - _ _ -  - subangular; sand very fine-grained; . poorly sorted; unconsoldiated; grass and 
roots to 0.2’; reactive to HCl; damp. 

_ _ ~ ~ _  

2.0-4.0’ SAMPLE. 
Recovered 1.0/2.0’ = 50%. 
SANDY CLAY: same as above; damp. 

4.0-7.0’ SAMPLE. 
Recovered 0.3/3.0’ = 10%. 
CLAY: light olive gray (5 Y 5/2); broken 
quartzite cobbles; trace very f ine-grained 
sand; unconsolidated; damp. 

7.0-9.5 ’ SAMPLE, 
Recovered 2.5/2.5’ = 100%. 
7.0-8.8’: CLAY: light olive gray (5 Y 5/2); 
occasional subrounded quartzite pebbles; 
trace very fine-grained sand; some iron 
nodules; damp to moist. 
8.8-9.5’: SANDY CLAY: dusky yellowish 
brown (10 YR 2/2); very fine-grained 
sand; some organics; moist to wet. 

S a m p l o r  C o l l o c t o d  or 
Othor  T o r t 8  Porformod / 

HNu Background=1.3 
OVA Background=2.8 
Alpha Background = 
0.1 

0.0-2.0’: Readings on 
core: HNu = 7.0; 
OVA = 3.2. 

2.0-4.0’: Readings on 
core: HNu = 200; 
OVA = 3.6. 

7.0-9.5’: Readings on 
core: HNu = 5.0; 
OVA = 3.8. 

P a g e  1 o f  2 
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L O G  
O F  

B O R E H O L E  

L o c a t l o n  Rxkv Flats P l a n t :  Wund Area B o r o h o l o l  W 011 No. 21-87 
~oordlnat.6 N 36980.21 E 22693.84 G r o u n d  S u r t a c o  E l o v a t i o n  5927.58‘ 
T o t a l  0 0 p t h  1 7 . 0 0 ’  W a t o r  L o v o l  E n c o u n t o r o d  7 . 0 ’  

S t a t l c  Dry 
DrI1J.r  R. Sharp Orl l l lng  Company  Bovles pros - 

Oat. DrIIIod OCtOber 16, 1987 H . l D o r  T. Pkrritt 
Orllling Yothod HollOW Stem Auuer O r l l l l n ~  Fluld None 
L o g g o d  B y  K. D. Holliway Chockod B y  

G O O l O g l 8 t  

C E A R P  Managor  

C o m m o n t r  

I I 

a m p l o r  C o l l o t t o d  or  
hor  T o 8 1 8  ? o r f o r m o d  

t 
9.5- 12.0’ SAMPLE, 

’ Recovered 2.5/2.5’ = 100%. 
9.5-10.4’: SANDY CLAY: light olive gray 

’ (5 Y 5/2); occasional subrounded to 
rounded quartzite pebbles; very f ine-  

’ grained sand; trace cal iche;  damp to 
moist. 

ARAPAHOE FORMATION 

10.4-12.0’: SANDY CLAYSTONE: light 
, olive gray (5 Y 5/2)  to medium gray (N 

5/0) with dark yellowish orange  (10 YR 
6/6) iron staining; very fine-grained sand; 
trace cal iche;  damp to moist. 

12.0- 14.5’ SAMPLE. 
* Recovered 2.5/2.5’ = 100%. 

’ moist. 
CLAYSTONE: same as above; damp to 

’ 14.5- 17.0’ SAMPLE. 
Recovered 2.3/2.5’ = 9296. 

’ CLAYSTONE: olive gray (5 Y 4/1) with 
trace dark yellowish orange (10 YR 6/6) 

’ iron staining; some very fine-grained 
sand more than above; trace caliche; 
damp to moist. 

TOTAL DEPTH: 17.00’ 
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WELL 
COMPLETION 
INFORMATION 

Well N o .  - L o c a t i o n  pIxkv- P l a t :  J!Qu&&g a 
C o o r d i n a t o r  N 36m.21 E 336;91-A4 Elovat lon:  Ground S u r f r c o  5927.58' 
Tot81 D o p t h :  We11 10.555' f o p  o f  C a s i n g  5939.36' 

F o r m a t i o n  o f  Cornplot ion Rocky Flats Alluvium 
C ~ s l n g  Mator ia l  sch 5 ,  tyPe 316 TFJ stainless C a s i n g  D l r m o t o r  2'' ID 
 croon Mator la l  0.010" wire wrap, t\w 316 TFJ ~ u r f a c o  c a s ~ n g  01. 

D a t e  I n r t a l l o d  16,  1987 stainless A p p r o v o d  B y  

Instal lod B Y  K. D. Holliwav 

steel 

G o o l o g l s t  

C o m m o n t r  

13.19' 

f o p  of  C a s i n g  1.78l 

Ground Surface 

cement 

S 

-7- 
Boroholo  
Diamo t or: 

7.5" 

I s i n s  

: 3.255' 

B o r a  

17.00 
( I t . )  

'hOl0 
I Doptk 
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D a r e  
M e a s u r e d  

I 
I 
I 
I 
B 
I 
1 
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1 
1 
8 

12, 11/87 
Water L e v e l  Data 

f o r  
Rockwell (Rocky F l a t s )  

Dep th  to  Water Eleva t i  o n  
from TOC TOC ( f t )  

** Well Number: 2187 

12;  01/87 -1.00 5929.36 

Water Level 
E l e v .  ( f t )  



INDEX OF DATA 

Boring No.: 22-87BR 

Completed as well? Yes 

Data  in File 

x Log of Borehole 

x Well Construction Summaries 

- Well Development Summaries 

- Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results x 
x Water Level Data 

903 PAD, MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION R E P O R T  

ROCKY FLATS PLANT, GOLDEN, COLORADO DRAFT DECEMBER 31, 1987 APPENDIX E 



L O G  
O F  

B O R E H O L E  

L o c a t l o n  &g.kc Flats Plant: Faun3 Area B o r o h o I o : W o I I  No. 22-87BR 
C o o r d l n a t . 8  N 36934.99 E 22715.72 G r o u n d  S u r f a c o  E l o v a t l o n  5930.70 '  
T o t a l  D e p t h  110 .40 '  W s t o r  L o v o l  E n c o u n t o r o d  12.2 '  

Orlllrng C o m p a n y  Boyles Bros D r l l l o r  R. Sharp 
0.1. O r l l l ~ d  S D t  30 & OCt  7-8, 1987 H o l p o r  T. Ilp-rrltt 

S t a t i c  5852.04'  (12/01/871 

Orl l l lng M o t h o d  HollaW AUCP.C m m  a r e  O r l l l l n g  Fluld 

L0QQ.d BY K.D. Holliwav; J.B. Berman C h o c k o d  By 
G o o l o g i r t  

C o m m o n t r  

I I I I / 

"- 
COLLUVIUM 

.O-2.0' SAMPLE, 
2.0/2.0' = 100%. 

CLAYEY SAND: moderate yellowish 
brown (10 YR 4/2) to dusky yellowish 
brown (10 YR 2/2); subrounded to suban- 
gular quartzite cobbles and pebbles; sand 

5 - 

u1 

15 - 

20 - 

fine-grained to coarse-grained; poorly 
sorted; calcareous; unconsolidated; some 
caliche; dry.  

I 2.0-4.0' SAMPLE. 
Recovered 1.5/2.0' = 7590. 
CLAYEY SAND: same as above; dry. 

. 4.0-6.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. - CLAY: light olive gray (5 Y 5/2) to dusky 
yellowish brown (10 YR 2/2); trace sub- - rounded quartzite cobbles; trace very 
f he-grained sand; trace caliche; damp. 

5.0-8.0' SAMPLE, - 
- Recovered 2.0/2.0' = 100%. 

CLAY: same as  above except with dark 
yellowish orange (10 YR 6/6) iron stain- 
ing and stringers of brownish gray (5 YR 
4/ 1) claystone; damp. 

Recovered 2.2/2.2' = 100%. 
CLAY: light olive brown (5 y 5/61 to 
light olive gray (5 Y 5/2); Some iron 
staining; some sand; trace caliche; damp. 

8.0- 10.2' SAMPLE, 

S r m p l o s  C o l l o c t o d  or  
Other  t o r t s  C o r f o r m o d  / 

HNu Background=0.6 
OVA Background= 1.2 

Q-2.0': Readings on 
core: HNu = 1.0; 
OVA = 4.0. 

2.0-4.0': Readings on 
core: HNu = 4.0; 
OVA = 1.2. 

4.0-6.0': Readings on 
core: HNu = 
Background; OVA = 
1.6. 

5.0-8.0': Readings on 
core: HNu = 1.2; 
OVA = 10. 

891. Readings in 
augers: OVA = 100.0; 
HNu = 1.2. 

8.0-10.2': Readings in 
core: HNu = Back- 
ground; OVA = 2.0. 

10.2-12.2': Readings 
on core: HNu = 2.0; 
OVA = 20. 



L O G  
O F  

B O R E H O L E  

1 
I 
ili 

L o c r t i o n  mkv Flats Plant: tbund Area 
C o o r d i n r t o r  N 36934.99 E 22715.72 
T o t a l  D e p t h  110.40’  

Drllltng C o m p a n y  myles Bros 
D a t a  Drr l lod  Sept  30 & Oct 7-8, 1987 

B O ~ O I V O I O : W O I I  MO. 22-87BR 
G r o u n d  S u r l r c o  E l o v r t l o n  5 9 3 0 . 7 0 ‘  
w r t o r  L o v o l  E n c o u n t o r o d  1 2 . 2 ’  

s t I t tc 5852 - 04 ’ (12/01/87) 
D r l l l o r  R. ShdrD 
H o l p o r  -f+ 

C E A R P  M r n r g o r  

C o m m e n t a  Surface casinc! set t o  43.59’ by K.D. Holliway on October 2 ,  1927 

/ 
L l t h o l o g l t  D o r c r l p t l o n  

20 

10.2- 12.2’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
CLAY: light olive gray (5 Y 5/2); some 
very fine-grained sand stained dark yel- 
lowish orange (10 YR 6/6); subrounded 
quartzite cobbles; some iron staining; 
trace caliche; damp. 

12.2-14.2’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
12.2-12.8’: SANDY CLAY: same as above; 
moist to wet. 

A R A P A H 0  E FOR MAT I ON 
_ _ _ _  

fzE:!zf it 12.8-14.2’: SANDY CLAYSTONE:  same as - above except no quartzite cobbles; moist 
to wet. - 
14.2-16.2’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
CLAYSTONE: light olive gray (5 Y 5/2); 
some very fine-grained sand; some dusky 
yellow (5 Y 6/4); trace caliche; damp to - moist. 

- 16.2-18.2’ SAMPLE: 
Recovered 2.0/2.0’ = 100%. . CLAYSTONE: olive gray ( 5  Y 4/1); occa- 
sional dark yellowish orange (10 YR 6/6) 
iron staining; trace very fine-grained - - _ _ _  - sand; trace caliche; damp. - _ _ _ _  - _ _ _ _  .. 18.2-20.2’ SAMPLE, 
Recovered 2.0/2.0’ = 100%. 
CLAYSTONE: same as above; damp. 

12.2-26.5’: NO 
readings above 
background on the 
core. 

26.5 -2 7 S: Read i n g s 
on core: HNu = Back- 
ground; OVA = 1.6. 

2 8.5 - 29.5’: Read i n g s 
on core: HNu = 2.0; 
OVA = 1.0. 



L O G  
OF 

B O R E H O L E  

L o c a t i o n  u v  Flats Plant: !.bund Area ~ o r o h o ~ o ,  w OI I  N O .  22-87BR 
C o o r d l n 8 t . s  N 36934.99 E 22715.72 G r o u n d  S u r f r c o  E l a v a t l o n  5930.70' 
T o t a l  D O p t h  110 .40 '  W 8 t . f  L O V O I  E n c o u n t o r o d  12.2 '  

Dr l l l lng  C o m p a n y  mykS Bros 0r i i1 . r  R. S m  
O r t o  D r l l l o d  Sept 30 & o& 7-8, 1987 H o l p o r  n- 
Dr l l l lng  M o t h o d  HOllm Stem Auqer; %tary Core D r l l l l n g  Fluid 0.0 - 45-11 None; 
L0QQ.d BY K.D. Holliway; J.B. Beraman 

S t a t i c  5852.04' (12/01/87) 

45.1' - 110 .4 '  Water 
G o o i o g l s t  3110 M a n r g o Y  

C h o c k o d  B y  

C E A R P  M a n a g o r  

~~~~~~t~ Surface casino set to 43.59' by K.D. Holliway on mober 2 ,  19C7 
- 

/ I I I / 
L i t h o l o g i c  D o s c r i p t i o n  

4 

20.2-22.2' SAMPLE, - Recovered 2.0/2.0' = 100%. 
CLAYSTONE: same as above; damp. 

Hole readjusted to 22.50'. 

22.5-23.5' SAMPLE. 
Recovered 1.5/1.0' = 150%. 
CLAYSTONE: same as above except light 
olive gray (5 Y 5/2) with trace dark yel- 

-. lowish orange (10 YR 6/6) iron staining; 
no caliche; dry. 

23.5-24.5' SAMPLE. 
.. Recovered 1.0/1.0' = 1OOYo. 

CLAYSTONE: same as above except no -. iron staining; homogenous; dry to slightly 
damp. . 
24.5-25.5' SAMPLE. 

= -  Recovered 1.4/1.0' = 140%. 

.- CLAYSTONE: same as above; dry to 
slightly damp. 

25.5-26.5' SAMPLE. 
Recovered 1.41 1 .O' = 140%. 
CLAYSTONE: light olive gray (5 Y 5/2) 
with trace dark yellowish orange (10 YR 
6/6) iron staining in small fractures;  trace 
very fine-grained sand; trace silt; damp to 
dry. 

26.5- 2 7.5' SAMPLE. 
Recovered 1.2/1.0' = 120%. 
CLAYSTONE: same as above; damp. 

t 

S a m p l o s  C o l l o c t o d  o r  
O t h o r  T o r t $  ? o r f o r m o d  / 

45.60-52.55': Packer 
Test Interval #7. 

52.55-62.20': Packer 
Test Interval #6. 



L O G  
O F  

B O R E H O L E  

L o c a t l o n  &&, 7 ,  Flats P l a n t :  ! t x m d  ?.rea B o r o h o l o ,  W 011 No.  22-87BR 
C o o r d l n a t . 8  N 36934.99 E 22715.72 G r o u n d  S u r f a c o  E l o v a t l o n  5 9 3 0 . 7 0 ’  
T o t a l  D o p t h  110 .40 ’  W a t o r  L o v e 1  E n c o u n t o r o d  1 2 . 2 ’  

Dr i l l ing C o m p a n y  Boyles Bros D r i l l o r  R. Sharo 
0.1. D r l l l o d  Sept 30 & oct 7-8, 1987 Holpor  T. M p a ’ t t  

S t a t  I C  5852.04 I (17/01/871 

C E A R P  Y a n a g o r  

commOntr Surface casinq set to 43 .59 ’  by7 K.D. Holliway on 030ber 2, 1987 

r m p l o r  C o l l o c t o d  o r  
L l t h o l o g l c  D o r c r l p t i o n  hor T o r t 8  C o r f o r m o d  

I 

27.5-28.5’ SAMPLE 
Recovered 1.5/1.0’ = 150%. 
CLAYSTONE: same as above; damp to 
moist. 

- -  28.5-29.5’ SAMPLE. 
Recovered 1.5/1.0’ = 150%. 
CLAYSTONE: same as above except more 
iron staining; damp. 

.- 

29.5-30.5’ SAMPLE. 
Recovered 1.5/1.0’ = 150%. 

ics; damp. 
.. CLAYSTONE: same as above; trace organ- 

30.5-3 1.5’ SAMPLE. .. Recovered 1.5,’l.O’ = 150%. 
SANDY CLAYSTONE: light olive gray (5 - -  Y 5/2) with dark yellowish orange (10 
YR 6/6) iron staining and grayish orange 

a -  (10 YR 7/4) very fine-grained interbed- 
ded sands; occasional limonite nodules; 

‘- some silt; some organics; dry. 

’- 3 1.5-32.5’ SAMPLE. 
Recovered l .O/l ,O’ = 100%. 
SANDY CLAYSTONE: olive black (5 Y 
2/1) to light olive gray (5 Y 5/2); 
limonite nodules and  iron staining mod- 

,-  erate brown (5 YR 4/4); very fine-grained 
interbedded sands, grayish orange (10 YR 
7/4); some silt; trace organics; dry. 

‘- 

62.20-7 1.85’: Packer 
Test Interval #5. 

7 1.85-8 1.50’: Packer 
Test Interval #4. 



L O C 8 t l O n  1 ,  F l a t s  Plant: !.bund &ea B o r o h o l o ,  W o l l  N o .  22-87BR 
C o o r d i n a t o r  N 36934.99 E 22715.72 G r o u n d  S u r f a c o  E l o v a t l o n  5930.70' 
T o t a l  D e p t h  110.40' W a t o r  L o v o l  E n c o u n t o r o d  1 2 . 2 '  

D r l l l l n g  C o m p a n y  Byles  Bros Or( i1.r  R. Sharp 
D.1. D r l l l o d  S e p t  30 & OCt 7-8, 1987 H o l p o r  T. W d t  

Drllllng M o t h o d  HOl10w Stem Auqer; Mtary Core O r l l l l n g  ~ l ~ l d  0.0 - 45.1' None; 

L o g g o d  BY K.D. Holliway; J.B. Eerqnan C h o c k o d  B y  

s t t I C  5852.04 ' (12/01/87) 

G o o l o g l r t  

C E A A P  Y a n a g o r  

c o m m . n t 8  Surface CaShC? set t o  43.59' by K.D. Holliway on October  2, 1987 

8mpl.r  C0ll0ct.d or  
L l t h o l o g l c  D o r c r l p t l o n  hor  T o r t s  C o r f o r m o d  

80 
I 

9 L  

95. 

100 - 

32.5-33.5' SAMPLE. - -  
- -  

Recovered 1.2/1.0' = 120%. 
CLAYSTONE: same as above except no 
interbedded sands; no nodules; less sand; 
dry. _. 
3 3.5- 3 4.5' SAMPLE. 
Recovered 1.5/1.0' = 150%. 

I- CLAYSTONE: light olive gray (5 Y 5/2) 
to olive black (5 Y 2/1) with some mod- 

-. erate yellowish brown iron staining (10 
YR 5/4); some very fine-grained sand; 

- =  some silt; some organics; brittle; dry. 

a -  34.5-35.5' SAMPLE. 
Recovered 1 .O/ 1 .O' = 100%. - -  CLAYSTONE: same as above; dry. 

- 35.5-36.5' SAMPLE. 
Recovered 1.5/1.0' = 150%. 

"CLAYSTONE: olive black (5 Y 2/1) to 
IL grayish black (N 2/0); some very fine- 

grained sand; some silt; some organics; -- trace limonite nodules; dry. Weathered/ 
unweathered contact = 36.0'. 

-. 
3 6.5 - 3 7.5' SAMPLE. .. Recovered 2.0/1.0' = 200%. 
CLAYSTONE: olive black (5 Y 2/1); some 

= -  very fine-grained sand in fractures with 
dark yellowish orange (10 YR 6/6) iron -- staining; some organics; d ry  to slightly 
damp. 

t 

8 1 50-9 1-15': Packer 
Test Interval #3. 

8-35': Packer 
Test Interval #2. 

92.35- 102.0': 
Test Interva 

'acker 
#l. 

P a g e  5 O f  11 



L O G  
OF 

B O R E H O L E  

L O C 8 t l O n  m\ Flats P l a n t :  I.‘Ound Area B o r o h o l o .  W e l l  N O .  22-87BR 
C o o r d r n e t . ~  N 36934.99 E 22715.72 Ground  S u r l a c o  E l o v r t i o n  5930.70’ 
Tot81 D o p t h  110.40’ W i t o r  L o r 0 1  E n c o u n t o r o d  1 2 . 2 ’  

S t 8 t I C  5852.04 ’ (12/01/87) 
O r l l l i n g  C o m p a n y  Myles Bros 0 r ) l l o r  R. Sharp 
D a t o  O r l i l o d  Sept 30 & O C t  7-8, 1987 H o l p o r  T. W a t t  

G o o l o g i r t  

C E A A P  M a n a g o r  

c o m r n O n t r  Surface casina set to 43.59’  b>r K.D. Holliway on October 2 ,  1987 

/ 
Lithologic O o r c r l p t l o n  

37.5-38.5’ SAMPLE, 
Recovered l.O/l.O’ = 100%. 
CLAYSTONE: same as above with more 
sands; dry. 

38.5-39.5’ SAMPLE. 
Recovered 1.3/1.0’ = 130%. 
CLAYSTONE: olive black (5 Y 2/1) to 
dark gray ( N  3/0); some very fine-grained 
sand with moderate yellowish brown (10 

_. YR 5/4) staining; some silt; some organ- 
ics; dry. 

39.5-40.5’ SAMPLE. 
-. Recovered 1.2/1.0’ = 120%. 

-- sands and less iron staining; dry. 
CLAYSTONE: same as above with less 

40.5-4 I .5’ SAMPLE. - Recovered 1.2/1.0’ = 120%. 
* -  CLAYSTONE: olive black (5 Y 2/11 to 

dark gray (N 3/0); very fine-grained cal- 
careous sand in fractures with moderate 
yellowish brown (10 YR 5/4) staining; a t  
41.2’ band of caliche (or calcareous sand) 
reacts strongly with HCI; some organics; 
dry. 

- -  

4 1.5-42.5’ SAMPLE, 
= -  Recovered 1.5/1.0’ = 150%. 

CLAYSTONE: same as above; dry. -- 
42s-43.5’ SAMPLE. - -  Recovered 1.4/1.0’ = 140%. 
CLAYSTONE: same as above; dry. 

t 

S r m p l o r  C o l l o c t o d  or  
O t h o r  f o r t 8  ? o r f o r m o d  / 



L O G  
O F  

B O R E H O L E  

Location &&> * F 1at.s Plant: Fbund Area ~ o r e h o l o ,  w.11 NO. 22-87BR 
C o o r d i n a t o r  N 36934.99 E 22715.72 G r o u n d  S u r f r c o  E l o v a t l o n  5930.70' 
T o t a l  0 O p t h  110.40 '  W a t o r  L o v o l  E n c o u n t o r o d  1 2 . 2 '  

Dr l l l lng  C o m p a n y  myles Bros DrIIIor R. Sharr, 
S t a t i c  5852.04' (12/01/87) 

Oat.  D r l l l o d  Sept 30 €4 Oct 7-8, 1987 H O I ~ O ~  T , t t  

C E A R P  Y ~ n a g o r  

c o r n r n O n t a  Surface casina set to 43.59' by K.D. Holliway on mober  2 ,  1987 

/ 
L l t h o l o g l c  D o r e r l p t l o n  

I c 

45.1-49.50' SAMPLE, 
Recovered 3.7/4.5' = 82%. 
RQD = 2.6/3.7' = 70%. 
45.1-45.6': CLAYSTONE: dark  greenish 
gray (5  GY 4/1); dense; very broken; 
probably slough. 
45.6-47.4': SANDSTONE: dark  greenish 
gray (5  GY 4/1); fine-grained; well 
sorted; some moderate brown (5 YR 4/4) -- 
iron stains; trace organics; fracture (-80') 

_I. a t  46.5-46.7' fi l led with iron stains; moist. 
47.4-49.5': CLAYSTONE: dark  greenish 

.. gray ( 5  GY 4/1); dense; no stains; ho- 
mogenous; d r y  to moist. 

-' 

.' 
-. 

J- 
49.5-52.5' SAMPLE. -- Recovered 2.7/3.0' = 90%. 
RQD = 1.2/2.7' = 44%. - -  CLAYSTONE: olive gray (5 Y 3/2); no 
silt; no sand; homogenous; trace organic - -  fragments; consolidated; moist. 

*L  j2.5-56.5' SAMPLE, 
Recovered 3.9/4.0' = 98%. 
RQD = 3.9/3.9' = 100%. 
CLAYSTONE: same as above; moist. 

- m  

56.5-60.5' SAMPLE, 
Recovered 3.8/4.0' = 95%. .- RQD = 1.3/3.8' = 34%. 
CLAYSTONE: dark  gray (N  3/0) to gray- -- ish black ( N  2/0); dense; homogenous; 
some carbonaceous debris; moist to wet. 

? 

Sampler C o l l o c t o d  o r  
O t h o r  t o r t #  P o r f o r m o d  / 

P a g e  7 o f  11 



L O G  
O F  

6 O R E H O L E  

L o c a t l o n  m v  Flats Plant: thmd Area B o r o h o l o  W o l l  N o .  22-87BR 
C o o r d i n a t o r  N 36934.99 E 22715.72 G r o u n d  S u r f a c e  E l o v r t l o n  5930.70' 
T o t a l  o o p t h  110.40'  W a t o r  L o v o l  E n c o u n t o r o d  1 2 . 2 '  

Dr i l l ing  C o m p a n y  Boyles Bros 
Oat.  Dril1.d Sept 30 & &!t 7-8, 1987 H o l p o r  T. -tt 
Orll l ing M o t h o d  HOllC%J A W a ;  m m  Core Dr l l l l ng  ~ l ~ l d  0.0 - 45.1' None; 
L o 9 Q 0 d  BY K.D. Holliwav; J.B. Berman C h o c k o d  By 

s t a t  I C  5852.04 ' (12/01/87) 
D r l l l o r  R. Sharp 

45.1' - 110 . 4 '  Water 
G o o l o q l r t  5110 Managor' 

C E A R P  M a n a g o r  

c o m m . n t r  Surface casincr set to 43.59'  b\r K.D. Holliway on October 2,  1987 

L i t h o l o g l c  D o r c r l p t l o n  v 
~ ~~ ~~ ~~~ -~ 

50.5-64.5' SAMPLE 

RQD = 3.6/3.6' = 100%. 
Recovered 3.6/4.0' = 90%. 

CLAYSTONE: dark gray (N 3/0); dense; 
consolidated; homogenous; some carbona- 
ceous debris; sandy from 60.9-61.4'; moist 
to wet. 

5 4.5-6 8.5' SAMPLE. 

RQD = 2.1/3.3' = 64%. 
Recovered 3.3/4.0' = 83%. 

64.5-66.6': CLAYSTONE: same as above. 
66.6-67.8': MUDSTONE: brownish gray (5  
YR 4/1); very fine-grained; "sulphur-like" 
smell when HCl is added; abundant car- 
bonaceous fragments; fragments strongly 
react with HCl; cement only slightly re- 
acts when powdered; very hard and 
dense; dry.  

58.5-72.5' SAMPLE. 
Recovered 4.0/4.0' = 100%. 
RQD = 3.7/4.0' = 93%. 
CLAYSTONE: brownish black (5 YR 2/1); 
trace very fine-grained sand; abundant 
organic fragments; moist to wet. 

S r m p l o r  C o l l o c t o d  or  
O t h o r  f o r t 8  P o r t o r m o d  / 

72.5-76.5' SAMPLE. 
Recovered 3.7/4.0' = 93%. 
RQD = 3.7/3.7' = 100%. 
CLAYSTONE: same as above; no sand; 
fractures a t  76.0' and  76.3' (-45'); moist 
to wet. 



L O G  
OF 

B O R E H O L E  

L o c a t l o o  && ' Flats Plant: !,bund Area Lloroholo, W 011 N o .  22-87BR 
C o o r d i n r t ~ r  N 36934.99 E 22715.72 G r o u n d  S u r f a c r  E l o v r t l o n  5930.70' 
Toto1 D o p t h  110.40 '  ~ r t o r  L O V O I  E n c o u n t o r o e  1 2 . 2 '  

Or l l l lng  C o m p r n y  Boyles Bros 0 r i i i . r  R. S ~ ~ U D  
0.10 O r l l l o d  %9t 30 & (33 7-8, 1987 H o l p o r  T. Mt=&tt 

Or l l l lng  M o t h o d  i-iolla~ Stem Auger; mtary Core Or l t l lng  ~ 1 ~ 1 0  0.0 - 45.1' mne; 
L0QQ.d BY K.D. Holliwav; J.B. Fkrqmn C h o c k o d  b y  

s t a t i c  5852.04' (12/01/87) 

45.1' - 110 .4' Water 
G 0 0  l o  g l r  t 

C E A R P  Y a n r g o r  

~~~~~~t~ Surface casincr set to 43.59' by K.D. Holliway on October 2 ,  1987 

L i t h o l o g i c  O o r c r l p t l o n  7 
- ~~~ ~~ 

76.5- 8 0.5' SAMPLE, 
Recovered 4.0/4.0' = 100%. 
RQD = 3.6/4.0' = 90%. 
CLAYSTONE: same as above. 

TOTAL DEPTH OF HOLE: 78.50'; AD- 
JUST DEPTH. 

78.5-82.5' SAMPLE. 
Recovered 3.7/4.0' = 93%. 
RQD = 3.7/3.7' = 100%. 
78.5-8 1.5': CLAYSTONE: same as above. 
81.5-82.5': SANDSTONE: medium gray (N 
S/O); well sorted; f ine to very fine- 
grained; rounded; some silt; some organ- 
ics; consolidated; homogenous; moist. 

S r m p l o r  C o l l o c t o d  o r  
O t h o r  t o r t r  C o r f o r m o d  / 

82.5-86.5' SAMPLE. 
Recovered 4.0/4.0' = 100%. 
RQD = 3.0/4.0' = 75%. 
SANDSTONE: medium gray (N 5/0); fine 
to medium-grained; rounded; well sorted; 
consolidated; calcareous cementation from 
86.3-86.5'-strongly reacts with HCl; some 
clay layers <I"  thick present throughout; 
wet to moist. 



L O G  
O F  

B O R E H O L E  

L o c a t i o n  &&, Flats Plant: !,bund Area B o r o h o l o  W a l l  N o .  22-87BR 
C o o r d i n r t e r  N 36934.99 E 22715.72 G r o u n d  S u r f r c ~  E l o v r t l o n  5930.70' 
T o t a l  D e p t h  110.40' W a t o r  L e v 0 1  E n c o u n t o r o d  12.2 '  

Drl l l lnQ C o m p a n y  Boyles Bros D r l l l o r  R. Sharo 
D a t e  Or I I Iod  Sept 30 & Cct 7-8, 1987 H o l p o r  3. M P d t t  
Dr i l l lng  M o t h o d  HOllCrW stem m m  a r e  Orl l l lng  p l u l d  0.0 - 45.1' None: 
L o g g o d  BY K.D. Holliwav: J.B. Berm C h O C k o d  B y  

Stat  1c 5852.04 ' (12/01/87) 

45.1' - 110 .4 '  Water 
G o o l o g l r t  $110 M a n a g o r  

C E A A P  M a n a g o r  

commOntr Surface casinq set to 43.59' by K.D. Holliway on October 2 ,  1927 

/ 
L l t h o l o g l c  D o r c r i p t i o n  

T t 

86.5-90.5' SAMPLE, -- Recovered 2.614.0' = 65%. 
RQD = 1.3/2.6' = 50%. -- 86.5-87.1': SANDSTONE: medium light 
gray (N  6/0); f i n e  to medium-grained; -- rounded; well sorted; calcareous cement; 
very dense and consolidated; dry. 

AND CLAYSTONE: sandstone layers -. medium gray (N 5/0); 0.5" to 2" thick; -. claystone layers medium dark gray (N 
4/0); consolidated; moist. 

.. 88.5-89.1': CLAYSTONE: medium dark 
gray (N 4/0) with some very thin (<0.5') 
sandstone layers; same sand as above; 
moist. 

- -  87.1-88.5': INTERBEDDED SANDSTONE 

90.5-95.0' SAMPLE. 

RQD = 3.314.0' = 83%. 
INTERBEDDED SANDSTONE/ CLAY- 

Recovered 4.0/4.5' = 89%. 

STONE: medium light gray (N 610) sand- 
stone and medium dark gray (N 4/0) 
claystone; sandstone layers .05 to 1' thick; 
claystone layers 0.2-0.5' thick; decrease 
sandstone content with depth; crossbed- 
ded sands; moist to wet. 

S a m p l o r  C o l l o c t o d  o r  
O t h o r  T o r t r  C o r f o r m o d  / 



L O G  
OF 

B O R E H O L E  

L o c a t l o n  -, . .  & ea ~ o r o k o ~ o ,  W O I I  w o .  22-87BR 
C o o r d l n r t . 0  N 36934.99 E 22715.72 G r o u n d  S u r l a c o  E l o v a t l o n  5930.70’ 
T o t a l  O o p t k  110.40’ w a t o r  L O V O I  E n c o u n t o r o d  1 2 . 2 ’  

Core 

S t a t l c  5852.04’ /12/01/87) 
O r l l l o r  R. Sham 
Holpor  T. W d t t  

Orl l l lng Flvld 0.0 - 45.1’ None; 
C h O c k o d  by 

45.1’ - 110.4’ Wa ter 
S l t o  M a n a g o r  Jr  

C L A R P  M a n a g o r  

~ o m m o n t r  face casina set to 43.59’ by K.D. Holliway on October 2,  19C7 

/ 

L l t h o l o g l c  O o r c r l p t l o n  

i 
t 
1 

i 
L 

.. 
. 

. 
)r 

* -  

I) 

95.0-99.0’ SAMPLE, 

RQD = 2.8/4.0’ = 70%. 
INTERBEDDED SANDSTONE/ CLAY- 

Recovered 4.0/4.0’ = 100%. 

STONE: same as above with claystone 
layer from 97.3-98.7’; moist to wet. f 
99.0-103.0’ SAMPLE. 

RQD = 1.3/2.0’ = 65%. -. INTERBEDDED SANDSTONE/ CLAY- 
STONE: same as above with less sand 

- 9  content; layers are not distinct gradual 
changes; moist to wet. 

-. Recovered 2.0/4.0’ = 50%. 

102.0-1 07.0’ SAMPLE. 

RQD = 5.0/5.0’ = 100%. 
CLAYSTONE: medium dark gray (N  4/0); 
trace silt; trace carbonaceous fragments; .’ homogenous; consolidated; dense; moist .. (picked up one foot of core from last 
run). 

- -  Recovered 5.0/5.0’ = 100%. 

.. 
107.0- 1 1 1 .O’ SAMPLE. 

RQD = 0.0/2.0’ = 0%. 

ken; moist. 

TOTAL DEPTH: 110.40’ 

..I Recovered 2.0/4.0’ = 50%. 

.. CLAYSTONE: same as above; very bro- 

.- 

8ampl.r C o l l o c t o d  or  
Othor  t o a t r  C o r f o r m o d  / 



W E L L  
COMPLETION 
I N F O R M A T I O N  

L o c a t i o n  Rocky Flats Plant; Wund Area W o l l  No. 22-87BR 
C o o r d l n a t o r  N 36934.99 E 27715.77 Elovat ion:  Ground S u r f a c o  5930.70'  
T o t a l  D o p t h :  W o l l  88.70' l o p  o f  C a r i n g  5912.49 ' 

Formatlon of  Comptotton Arapahoe Formtion 
Caalng Mator la i  Sch 5 ,  tvpe 316 TFJ sbh$sl 

0.10 Inatallod Oct. 1 0 ,  1987 

B o r o h o l o  110.40' 

c a s i n g  Diamotor 2" I D  
316 WJ Surfaco  C a r i n g  01 S c r o o n  W a t o r l a I ~ 1 0  It wire . w, t m  

Approvod By  
stamless steel 

t n r t a i ~ o d  B Y  K. D. Holliway 
Goologtat 

~~~~~~t~ Surface casing set to 4 3 . 6 0 '  by K. D. Hollimy 

Ground Surfac 

Surfaco SoaI 

+ - l S u r f r c o  

t 
Fi l tor  M8tOrhk - 

32-42 Silica Sa 

1 
Filtor C I C l  

8.63 Longth ( f t .  

s 
B a t  k f  ill I 21.40 I ~ o n g t h  (11. 

I I 

B a c k f i l l  

Sur fac .  c 

-t- 
3oroholo 
Diamator: 

baing 

: 81.41'  

W o l l  T o t a l  
D o p t h  ((1.1  

Bo 

_I Pellets 

r o h o l o  
t a l  B o p  
.1 

th 



PACKER TEST ANALYSIS 
WELL NO. 22-87BR 

ROCKY FLATS PLANT: MOUND AREA J O B  NO. 2029-17-02 

TEST INTERVAL (FEET BELOW G.S.): 45.60 - 52.55 
DATE TESTED: 10/12/87 BY: K.D. HOLLIWAY 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S.): 78.66 

1ST P1/3 TEST 
Q = INJECTION RATE = .00008688 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 6.95 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 49.07 + 11.15 + .OO * 2.31 = 60.22 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000001233 FT/MIN 
K = .00000006 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00021721 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 6.95 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 

.P. HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 
+ GAGE PRESSURE (IN FEET) 
= 49.07 + 6.70 + 8.00 * 2.31 = 74.25 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000002500 FT/MIN 
K = .00000013 CM/SEC 

2ND P1/3 TEST 



PACKER TEST ANALYSIS 
WELL NO. 22-87BR 

ROCKY FLATS PLANT; MOUND AREA J O B  NO. 2029-17-02 

TEST INTERVAL (FEET BELOW G.S.): 52.55 - 62.20 

I 

I 
I 

DATE TESTED: 10/12/87 BY: K.D. HOLLIWAY 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S.): 78.66 

Q L 
LN(--) 

2(PI) (L) (HI R 
K = ----------__ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00007240 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 57.38 + 12.05 + .OO * 2.31 = 69.43 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000000698 FT/MIN 
K = .00000004 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00017377 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

I 

+ GAGE PRESSURE (IN FEET) 
= 57.38 + 6.70 + 9.50 * 2.31 = 86.02 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000001353 FT/MIN 
K = .00000007 CM/SEC 

2ND P1/3 TEST 

1 



PACKER T E S T  ANALYSIS 
WELL NO. 22 -87BR 

ROCKY FLATS PLANT; MOUND AREA J O B  NO. 2 0 2 9 - 1 7 - 0 2  

TEST INTERVAL ( F E E T  BELOW G . S . ) :  6 2 . 2 0  - 71.85 
DATE TESTED: 1 0 / 1 2 / 8 7  BY: K . D .  HOLLIWAY 

HATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G . S . ) :  78.66 

Q L 
LN(--) 

2 ( P I )  (L) (HI R 
K = ------------ 

1ST P1/3 TEST 
Q = I N J E C T I O N  RATE = . 0 0 0 0 1 4 4 8  (FEET3/MIN)  
L = LENGTH O F  T E S T  INTERVAL = 9.65 FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET)  
= 67.03 + 11 .61  + . O O  * 2 . 3 1  = 7 8 . 6 4  

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = . 0 0 0 0 0 0 0 1 2 3  FT/MIN 
K = .00000001 CM/SEC 

P 2 / 3  T E S T  



PACKER TEST ANALYSIS 
WELL NO. 22-87BR 

ROCKY FLATS PLANT; MOUND AREA JOB NO. 2029-17-02 
I 

DATE TESTED: 10/09/87 BY: J.B. BERGMAN 
TEST INTERVAL (FEET BELOW G.S.): 71.85 - 81.50 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S.): 78.66 

Q L 
U(--) 

2(PI) (L) (HI R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00004344 (FEET3/MIN) 

TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

L = LENGTH OF TEST INTERVAL = 9.65 FEET 

+ GAGE PRESSURE (IN FEET) 
= 76.68 + 11.88 + . O O  * 2.31 = 88.56 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000000328 FT/MIN 

1 
I 

K = .00000002 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00021721 (FEET3/MIN) 

I 
I 

L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 76.68 + 7.50 + 13.50 * 2.31 = 115.36 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000001261 FT/MIN 
K = .00000006 CM/SEC 

2ND P1/3 TEST 



PACKER T E S T  ANALYSIS 
WELL NO. 2 2 - 8 7 B R  

ROCS-X' FLATS PLANT; MOUND AREA JOB NO. 2 0 2 9 - 1 7 - 0 2  
I 

DATE TESTED: 10/09/87 BY: J . B .  BERGMAN 
TEST INTERVAL (FEET BELOW G . S . ) :  81.50 - 91.15 

Y A T E R I A L  TESTED: ARAPAHOE SANDSTONE 
C E P T H  TO WATER ( F E E T  BELOW G . S . ) :  7 8 . 6 6  

Q L 

1 S I  P1/3 T E S T  
Q = I N J E C T I O N  RATE = .00386629 ( F E E T 3 / M I N )  
L = LENGTH O F  T E S T  INTERVAL = 9.65  F E E T  
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH T O  WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  F E E T )  
= 78.66  + 1 1 . 1 2  + . O O  * 2 . 3 1  = 89.78 

R = BOREHOLE RADIUS = . 1 7  F E E T  

K = HYDRAULIC 

P2 /3  T E S T  
Q = I N J E C T I O N  
L = LENGTH O F  
TEST INTERVAL 

CONDUCTIVITY = . 0 0 0 0 0 2 8 8  FT/MIN 
K = .00000146 CM/SEC 

RATE = - 0 0 6 4 1 4 8 5  ( F E E T 3 / M I N )  
T E S T  INTERVAL = 9.65  F E E T  
I S  BELOW WATER TABLE 

HEAD = DEPTH TO WATER + GAGE HEIGHT 
+ GAGE PRESSURE ( I N  F E E T )  
= 78.66  + 7 . 5 0  + 16 .05  * 2 . 3 1  = 1 2 3 . 2 4  

R = BOREHOLE RADIUS = . 1 7  F E E T  

K = HYDRAULIC CONDUCTIVITY = .00000349 FT/MIN 
K = . 0 2 0 0 0 1 7 7  CM/SEC 

2!;3 P1/3 T E S T  
Q = I N J E C T I O N  RATE = . 0 0 2 7 5 1 2 9  ( F E E T 3 / M I N )  
L = LENGTH O F  T E S T  INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  F E E T )  
= 78.66 + 9 . 4 4  + . O O  * 2.31 = 88.10 

R = BOREHOLE RADIUS = .17 F E E T  

K = HYDRAULIC CONDUCTIVITY = .00000209 FT/MIN 
K = .00000106 CM/SEC 



PACKER TEST ANALYSIS 
WELL NO. 22-87BR 

ROCKi’ FLATS PLANT; MOUND AREA JOB NO. 2029-17-02  
DATE TESTED: 10 /09 /87  BY: J . B .  BERGMAN 

I 
TEST INTERVAL (FEET BELOW G . S . ) :  8 2 . 7 0  - 9 2 - 3 5  

MATERIAL TESTED: ARAPAHOE SANDSTONE 
DEPTH TO WATER (FEET BELOW G . S . ) :  7 8 - 6 6  

Q L 

8 
B 
I 
1 
1 
I 
I 
I 
8 
I 
I 
1 
I 
I 
I 

1ST P1/3  TEST 
Q = INJECTION RATE = . 0 0 4 2 4 2 7 8  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 7 8 . 6 6  + 9 . 6 2  + . O O  * 2 . 3 1  = 8 8 . 2 8  

R = BOREHOLE RADIUS = . 1 7  FEET 

K = HYDRAULIC CONDUCTIVITY = . 00000322  FT/MIN 
K = . 00000163  CM/SEC 

P2 /3  TEST 
Q = INJECTION RATE = . 0 0 5 6 1 8 4 3  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 7 8 . 6 6  + 7 . 5 0  + 1 6 . 5 0  * 2 . 3 1  = 1 2 4 . 2 8  

R = BOREHOLE R A D I U S  = . 1 7  FEET 

K = HYDRAULIC CONDUCTIVITY = . 00000303  FT/MIN 
K = .00000154 CM/SEC 

2 D P1, TEST 
Q = INJECTION RATE = . 0 0 3 7 0 7 0 0  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 7 8 . 6 6  + 1 0 . 4 5  + . O O  * 2 . 3 1  = 89.11 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .00000279 FT/MIN 
K = . 00000141  CM/SEC 



PACKER TEST ANALYSIS 
WELL NO. 22-87BR 

ROCKY FLATS PLANT; MOUND AREA J O B  NO. 2029-17-02  
I 

DATE TESTED: 1 0 / 0 9 / 8 7  BY: J . B .  BERGMAN 1 TEST INTERVAL (FEET BELOW G . S . ) :  9 2 . 3 5  - 1 0 2 . 0 0  
MATERIAL TESTED: ARAPAHOE SANDSTONE 

DEPTH TO WATER (FEET BELOW G . S . ) :  7 8 . 6 6  

Q L 

1ST P1/3  TEST 
Q = INJECTION RATE = . 00127428  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65  FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 7 8 . 6 6  + 10.95 + .OO * 2 . 3 1  = 8 9 . 6 1  

R = BOREHOLE RADIUS = . 1 7  FEET 

K = HYDRAULIC CONDUCTIVITY = . 0 0 0 0 0 0 9 5  FT/MIN 
K = .00000048 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = . 00240376  (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9.65 FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 7 8 . 6 6  + 7 . 5 0  + 1 8 . 5 0  * 2 . 3 1  = 1 2 8 . 9 0  

R = BOREHOLE RADIUS = . 17  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000125 FT/MIN 
K = . 0 0 0 0 0 0 6 3  CM/SEC 

2ND P1/3  TEST 
Q = INJECTION RATE = .00085435  (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 7 8 . 6 6  + 1 0 . 2 0  + . O O  * 2 . 3 1  = 88.86 

R = BOREHOLE RADIUS = . 17  FEET 

K = HYDRAULIC CONDUCTIVITY = .00000064 F T / M I N  
K = . 00000033  CM/SEC 
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Date 
f % d s u  red  

I 
I 

Water L e v e l  Data 
f o r  

Rockwell (Rocky F l a t s )  

Depth t o  Water Elevation 
from TOC TOC (,ft) 

** Well Number: 2287BR 

1 2 / 3 1 / 8 7  ao - 4s 
I 

5932.49  

Water Levei 
Elev. ( f t )  

5852.04 

I 
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L O G  
OF 

8 0 R E H 0 L E 

ea L o c r t t o n  -Flats P- . r  

Coordinator Tu’ 36a.15 E 328132.78 
T o t a l  D o p t h  4 5 . 3 0 ‘  

Dr l l l lng  C o m p a n y  Bovles R r m  
0.10 0rill .d July 17-21, 1987 
Drl l l lng  Y o t h o d  WOW Stern 
L o g g o d  By S. mal; K.D. Holliway 

G o o l o g l r t  

B o r o h o l o / W o l l  N o .  - R 
G r o u n d  S u r r r c o  E l o v r t l o n  5973 3 4 1  

W r t o r  L o v o l  E n c o u n t o r o d  1 9 . n l  
s t t i c  5958 -39’ (12/01/871 

D r i l l o r  D- ,Tarvie 

Holpor J. 
Drl l l lng  Fluld ,pTgn~ A 

C h o c k o d  By  

C o m m o n t r  

/ I I I / 

Lithologic D o r c r i p t l o n  

n 
“-5 

I 

ROCKY FLATS ALLUVIUM 

9.0-2.0’ SAMPLE. 
Recovered 1.5/2.0’ = 75%. 
0-1.0’: SAND: dusky brown (5 YR 2/2); 
fine-grained; some grass; dry. 
1.0-1.5’: SILTY SAND: dusky yellow (5 Y 
6/4); some gravel; dry. 

2.0 - 4.0’ SAMPLE. 
Recovered 1.4/2.0’ = 70%. 
SAND: dusky yellow (5 Y 6/4); fine- 
grained; some gravel and cobbles; iron 
discoloration; dry. 

4.0-5.0’ SAMPLE. 
Recovered 0.9/1.0’ = 90%. 
GRAVEL AND SAND: same as above; 

3.0-7.0’ SAMPLE, 
Recovered 0.4/2.0’ = 20%. 
GRAVEL AND SAND: light olive brown 
(5 Y 5/6); trace silt; dry. 

7.0-9.0’ SAMPLE, 
Recovered 1.7/2.01 = 85%. 
GRAVEL AND SAND: same as above; 

9.0- 1 1.0’ SAMPLE. 
Recovered 0.6/2.0’ = 30%. 
GRAVEL AND SAND: same as above; 

S r m p l o r  Colloc tod  or 
O t h o r  T o r t r  ? o r f o r m o d  / 

HNu Background=Z.O 
OVA Backgroundz3.0 
Ludlum Background 
= 0.0 

0-2.0’: No readings 
over background on 
core. 

2.0-4.0’: Readings on 
core: HNu = 3.0; 
OVA = 5.0. 

4.0-5.0’: Readings on 
core: HNu = 5.0; 
OVA = 7.0. 

j.0-7.0’: Readings on 
core: HNu = 5.0; 
OVA = 6.0. 

7.0-9.0’: Readings on 
core: HNu = 2.0; 
OVA = 5.0. 

9.0- 1 1 .O’: No readings 
over background on 
core. 
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L O G  
O F  

BOREHOLE  

L o c a t l o n  m v  Flats p- . ’  ea B o r o h o l o ~ W ~ i i  N o .  - 
G r o u n d  S u r f r c o  C I o v a t l o n  C o o r d l n r t e r  N 3 w . 1 5  E_2L8 ()? - 78 5 9 7 3 . 3 4  ‘ 

T o t a l  D e p t h  4 5 . 3 0 ’  W r t o r  L o v o l  E n c o u n t o r o d  1Q.n’ 

Drl l l lng  C o m p a n y  B o v l p ~ o s  D r l l l o r  l3- Jarnip 
D a t o  Dr11106 July 17-21, 1987 n o ~ p o r  J. man 

Orllllng N o t h o d  w r  Drll l ing Cluld 

Logged B Y  S. Rogal; K.D. Holliway Ch0ck.d  B y  

s t a t i c  5958.39’ (12/01/87) 

Goologlr t  Slto  Manager 

C E A R P  Yana9.r  

C o m m o n t r  

“L I f 

T: moderate reddish 

damp. 

13.0- 15.0’ SAMPLE. 
Recovered 1.7/2.0’ = 85Oh. 
GRAVEL AND SILT: same as above with 
iron and limonite staining; damp. 

15.0-1 7.0’ SAMPLE. 
Recovered 1.98/2.0’ = 99%. 
15.0-15.25’: GRAVEL AND SILT: same as 

ARAPAHOE FORhfATION 

15.25-1 7.0’: SANDSTONE: dusky yellow (5 
Y 6/4); fine-grained; well sorted; iron 
staining; weathered; damp. 

17.0-1 9.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
SANDSTONE: same as above; moist. 

19.0-2 I .O’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
SANDSTONE: same as above; wet. 

2 1.0-23.0’ SAMPLE, 
Recovered 2.0/2.0’ = 100%. 
SANDSTONE: same as above; moist. 

1 1 .O- 13.0’: Readings 
on core: HNu = 5.0; 
OVA = 4.0. 

13.0- 15.0’: Readings 
on core: HNu = 3.0; 
OVA = 5.0. 

15.0- 17.0’: Readings 
on core: HNu = 2.0; 
OVA = 5.0. 

17.0- 19.0’: Readings 
on core: HNu = 5.0; 
OVA = 5.0. 

19.0-2 1 .O’: Readings 
on core: HNu - 3.0; 
OVA = 5.0. 

2 1.0-23.0’: Readings 
on core: HNu = 3.0; 
OVA = 5.0. 

2 3 .O- 2 5 .O’: Read i n g s 
on core: HNu = 3.0; 
OVA = 5.0. 

25.0-27.0’: Readings 
on core: HNu = 3.0; 
OVA = 5.0. 
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L O G  
OF 

BOREHOLE 

ea Location -nt . ?  ~ 

C o o r d l n r l e r  ?; 36415.15 E 22803.73 
T o t a l  D e p t h  4 5 . 3 0 ’  

Orll l lng C o m p a n y  Bovl~s Bros 
Oat.  D r l l l O d  Ju ly  17-21, 1987 
Orlt l lng M o t h o d  S t P m P r  

Log9.d BY S.  Rqal ;  K.D. Holliway 
G o o l o g l r t  

B o r o h o l o / W o l l  N O .  - R 
G r o u n d  S u r l a c o  Etouat lon 5973.34‘ 
W a t o r  L o v o l  E n c o u n t o r o d  1cJ.n’ 

S t a t i c  5958.39 ’ (12/01/87) 
O r I I I o r  n- . T a r n i p  

H o l p o r  

Or l l l lng  Fluid 

C h o t k o #  By 

C E A R P  Managor  

C o m m o n t s  

S a m p l o r  C o l l o c t o d  or  
O t h o r  t o r t s  C o r t o r m o d  / 

4 “L / / 

2 3.0 - 2 5.0’ SA MP L E, 
Recovered 2.0/2.0’ = 100%. 
SANDSTONE: olive gray (5 Y 3/2); mot- 
tled; weathered; wet. 

2 5.0- 2 7 .O’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
SANDSTONE: same as above; wet a t  25.6’. 

27.0-29.0’ SAMPLE. 
Recovered 1.9/2.0’ = 100%. 

I I SANDSTONE: same as above; wet. 

29.0-3 1 .O’ SAMPLE. 
., Recovered 2.0/2.0’ = 100%. 

SANDSTONE: olive gray (5 Y 3/2); trace .. silt ;  mottled; weathered; from 29.0-30.3’ 
damp; 30.3-31’ wet. 

* 

3 1 .O-33.0’ SAMPLE. 
- =  Recovered 2.0/2.0’ = 100%. 

SANDSTONE: same as above with 1/2” 
gray clay lenses a t  31.8’, 32.3’, 32.8’; moist. 

3 1.4-33.4’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
SANDSTONE: d a r k  yellowish orange (10 . YR 6/6) to dusky yellow (5 Y 6/4); 3.5-4.0 
phi sand, well sorted; interbedded sand, - light olive gray (5 Y 6/1), 3.0-2.5 phi; 
fairly well sorted; wet to moist. 

33.4-35.0’ SAMPLE. No recovery. Drilled 
- 
- with center bit. 

27.0-29,9‘: Readings 
on core: HNu = 3.0; 
OVA = 5.0. 

29.0-3 1 .O’: Readings 
on core: HNu = 3.0; 
OVA = 5.0. 

3 1 .O-33.0’: Readings 
on core: HNu = 3.0; 
OVA = 5.0. 

t 
P a g . 3  o f  5 
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L O G  
O F  

B O R E H O L E  

35.0-36.0’ SAMPLE. 
e. Recovered l .O/ l .O’ = 100%. 

SANDSTONE: dark yellowish orange (10 -- YR 6/61 to dusky yellow (5 Y 6/4); sand 
3.5-4.0 phi,  well sorted; trace clay; wet. 

Recovered l .O/ l .O’ = 100%. 

-. 
.. 36.0-37.0’ SAMPLE. 

e -  SANDSTONE: same as above; wet.  

e .  37.0-38.0’ SAMPLE. 
Recovered 1 .O/  1.0’ = 100%. 

- =  CLAYEY SANDSTONE: o l i v e  gray (5 Y 
4/1); sand 3.5-4.0 phi;  some sil t ;  some  clay; .. unweathered; moist. 

-- 38.0-39.3’ SAMPLE. 
Recovered 1.3/ 1.3’ = 100%. 
CLAYEY SANDSTONE: same as above; 
moist. 

b 

39.3-40.3’ SAMPLE. 
Recovered l .O/l.O’ = 100%. 
SILTSTONE: olive gray (5 Y 4/1) to olive 
gray (5 Y 3/2); some clay; some 3.5-4.0 
phi sand; unweathered; moist. 

Recovered l.O/l.O’ = 100%. 
40.3-40.8’: CLAYSTONE: olive gray (5 Y 
4/1) trace silt; trace 3.5-4.0 phi sand; un- 
weathered; slightly moist to damp. 
40.8-41.3’: SILTSTONE: olive gray (5  Y 
4/1); some very fine-grained sand; some 
clay; unweathered; damp to dry. 

40.3-41.3’ SAMPLE, 

ea B o r o h o l o / W o l l  N o .  - L o c r t l o n  -Flats p l a n t .  . ?  R 
C o o r d i n a t o r  X 7 6 4 1 5 . 1 5  E 22802.78 G r o u n d  S u r f r c o  E l o v r t i o n  

T o t a l  D o p t h  4 5 . 3 0 ’  W r t o r  L o v e 1  E n c o u n t o r o d  1q.n’ 

5977.74 ‘ 

Drl l l ing  C o m p a n y  by- 
D i t .  Drilled July 17-21, 1987 
Dr i l l ing  Y o t h o d  -aer 

L o g g o d  By  S. mal; K.D. Holliway 
G O O l O g l 8 t  

S t a t l t  5958.39 ’ (12/01/87) 
D r J I I o r  I-)- , T a ~ i p  

Holpor 3 
Or l i l lng  Fluid 

C h o c k o d  By 

C E A R P  Y r n r g o r  

C o m m o n t r  

/ 
L l t h o l o g l c  D o 8 c r i p t l o n  

t 

i 

t 
S r m p t O S  C o l l o e t o d  or  

O t h o r  t o r t 8  P o r f o r m o d  / 



L O G  
O F  

B O R E H O L E  

L 

. 

.- 

1 
I 
I 
1 
I 
I 

- ea L o c a t l o n  ji9ckl; . . A y  

C o o r d l n a t o r  N 76- K E 27- 

T o t a l  O o p t h  4 5 . 3 0 ’  

B o r o h ~ l o ; W o t l  N o .  - 
G r o u n d  S u r f a c o  E l o v r t l o n  5913.34‘ 
W a t o r  L o v o l  E n c o u n t o r o d  1 s - n ’  

D r ( l l o r  l7- , T a r n i p  

H o l p o r  J. 
b r l l l l n g  C l u l d  

C h o t k o d  By 

S t a t i c  5958-39’  (12/01/87) 

C E A R P  Y r n r g o r  
C o m m o n t r  

L l t h o l o g l c  D o r c r l p t l o n  

-a 

I 
I 

I 

/ I I / 
S a m p l o r  C o l l o c t o d  o r  / O t h o r  T o r t 8  P o r t o r m o d  

4 1.3-42.3’ SAMPLE, 
Recovered O/ 1 .O’ = 0%. 
SILTSTONE: same as above; dry. i fine-grained sand; dry. 

42.3-4 3.3’ SAMPLE. 
Recovered l .O/l.O’ = 100%. 
SILTSTONE: same as above; trace very 

43.3-44.3’ SAMPLE. 
Recovered 1 .O/ 1 .O’ = 1 OOYo. 
SILTSTONE: same as above; dry. 

44.3-45.3’ SAMPLE. 
Recovered I .O/ 1 .O’ = 100%. 
SILTSTONE: same as above except more 
sand; dry. 

TOTAL DEPTH: 45.30’ i 
t t  t.. 

I 



WELL 
COMPLETION 
INFORMATION 
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~ o c r t i o n R D C k Y  Flats Plant; Murid Area W o l l  N o .  23-87BR 
C o o r d l n r t o r  N 35415.15 E 22802.78 E l o v r t l o n :  Ground S u r l r c o  5973.34' 
T o t a l  Dopth:  W e l l  37-85' T o p  01 C r r l n g  5974.49' 

F o r n r t l o n  o f  Complot lon  AraPdhOe Formation 
Car ing  Y r t o r l r l  S& 5 .  tvrx 3 16 TF'J stainless C a s i n g  O i r m o t o r  7" TD 

316 TFJ ~ u r f r c o  C a r i n g  D i  t m  
O r t o  Inrtr l lod  m, 1987 stadess A p p r o v o d  B y  

Inr ta l lod  BY K.D. Holliway 
G o o l o g l r t  

B o r o h o l o  4 5 - 2 0 '  

steel 
S c r o o n  Yrtorirl&010 I' mre KaD, 

C o m m o n t r  

1-1 2.90' 

7w S u r f r e o  C 

-1- 
I 3oroholo 

3lamotor: 

l o p  o f  C r r i n g  2-15' 
b 

Ground s U f f 8 C O  

S 

7.5" 

of of S c r i o n  Dopt  : 17.19' 

Total  
-1 

Boroholo  
T o t a l  Dopth 
((1.1 
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PROGRAH SLUGT, VERSION 4,OCT. 1985 

%IS PROGRAH CALCULATES flEAN TRANSNISSIVITIES FROR SLUG-TEST DATA BASEIi ON THO ANALYTICAL APPROACHES: 
(1) METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967 iARTICLE I N  VGL.3,NO.l OF YRR ENTITLED 

'RESPONSE OF A FINITE DICIRETER YELL TO AN INSTANTANEOUS CHARGE EF WATER') 
( 2 )  flETHOD OF BOUHER AND RICE, 1976 (ARTICLE IN VOL. 12, N0.3 OF WRR ENTliLED 

'R SLUG TEST FOR DETERNINING HYDRAULIC CONDUCTIVITY OF UNCONFINED AQlilFERS 
YITH COllPLETELY OR PARTIALLY PENETRATING YELLS') 

PROJECT NO.: 6-0118-87 

ITE LGCATION: Rocky Flats Plant 

FiEiO INVESTIGATDR: Kevin Me11 1 

CLIENT: Rockrcll International 

DATE OF SLUG TEST: 10-14-87 

HELL NO.: 23-07 BR 

INPUT DATA ARE: 

: M E R  CASING DIAHETER = 2.30 INCHES LENGTH OF SCiiEEti OR iNTAKE PORTION = 21.13 FEET 
lHSi7 SCREEN OR OPEN-HOLE liIARE?ER = 
;IMETER OF DRILLED HOLE = 7.50 INCHES THICKNESS GF SATURATED AEUIFER ZONE = 16.52 FEET 
ESTIRATED POROSITY OF GRRVEL PACK = .25  FALLING-HEAD INDEX = 0 ('1' IF FALLIN6,'O' IF RISING1 

2.09 INCHES DEPTH FROfl STATiC LEVEL 70 BOTTGH OF SCREEN 21.13 FEE1 

NUHBER OF HEAD-TINE DATA FOINTS = 54 

T I E  
(sec 1 

1.00 
2.00 
3.00 
4,30 
5. si) 
6.00 
!.OO 
8.OG 
9.00 
10.00 
11.00 
12.00 
13.00 
14.00 
17.00 
20.00 
23.00 
26.00 
29.00 
32.00 
35.00 
38.00 
41.00 
44.00 
47.00 
50.00 

HEAD 
FEET) 

,330 
,309 
, 2 0 9  
. ?6? 

1.2?0 
1.263 
i ,250 
1 I 243 
1 *2;0 
1.230 
1.220 
1.210 
1.210 
1.200 
f.190 
1.160 
1.140 
1,130 
1.110 
1.090 
1,080 
1,060 
1,050 
I .  050 
1,030 
1.000 
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53.00 
56.00 
59.00 
62.00 
68.00 
77.00 
86.00 
95.00 

104.00 
113.00 
122.00 
152.00 
182.00 
224.00 
204.00 
344.00 
404.00 
464.00 
524.00 
584.00 
644.00 
704.00 
764.00 
854.00 
974.00 

1094.00 
1274.00 
1577.00 

DtIPUTED FR 

i90 
,910 
,950 
,940 
,910 
.880 
,850 
,810 
,780 
.760 
,730 
I 660 
600 

,530 
,450 
,390 
.330 
,290 
,250 
1220 
* 200 

,160 . l;o 
,110 
4 100 
,080 
,070 

. ieo 

f! iNTERCEPT OF PLOT OF LO 

SUCCESSIVE CDRPUTED 
VALUES FOR HO 

(FEETI 

1.1004 
1 . 1 2  



f t t f f t f t t f t t t t t o t t f t t t t f t f t t f f t t t f t t f f t f f t f t t f f t t f t f t t t t t t t t t f f t t t f f t t t t t f t t t f t t f t t t t f t t t ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ t ~ ~  

HETHOD OF BOUYER AN0 RICE 

COHPUTED RESULTS USING DIAHETER OF DRILLED HOLE: 
I 
1 
1 
I 
I 

PERHEABILITY = 5.76E-06 F T i m  = 1.i6E-04 CHisec 

TRANSHI SS I V I  TY 9. SZE-35 Fir+?/ sec 

C3flPUTEO GESilLTS USIN6 DIilHEiiR OF CASING iiNE SCREEN: 

PEME iE i L ITY  = 1.BZE-06 F i i s e c  = 5.54E-05 CHlsec 

TRANSNISSiViTY = 3.30E-35 F i c tZ i sec  

i 
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iZ, l i . j S 7  
Water Leve l  Data  

f o r  
Rockwell  ( R o c k y  F l a t s )  

Date 
medsu r e d  

Depth to Lcrater E l e v a t i o n  
from TOC TOC ( f t )  

** Wel l  Number: 2387BR 

12, 91/87 16.10 5974.49 

Water L e ve l  
Elev. ( f t )  

5958.39 
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Boring No.: 24-87 

Completed as well? Y e s  

Data in File 

x Log of Borehole 
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Packer Test Data and Results 

x Water Level Data 
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L O G  
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B O R E H O L E  

~ o ~ ~ t l ~ ~  I<ocky Flats P l a n t ;  East Trenches Area 

C o o r d i n a t o r  N 3 6 7 5 9 . 0 5  E 23640.05 

T o t a l  D o p t h  1 8 - 6 0 ’  

Dr i l l ing C o m p a n y  Boyles Bros 
D a t o  Dr i l lod  September 2 .  1987 
Dri l l ing M o t h o d  H o l l o w  Stem Auver 
L o g g e d  BY J.B. Bergman 

G o o l o g i r t  

B o r o h o l o / W o l l  N o .  24-57 
G r o u n d  S u r f a c o  E l o v a t i o n  5 9 5 7 . 7 9 ’  
W a t o r  L o v o l  E n c o u n t o r o d  None 

st t i c  5944.74 ’ (12/01/87) 

D r l l l o r  R. S h a m  
~ . l p . r  S .  B r a d f i e l d  

D r i l l i n g  F l u i d  

C h 0 c k . d  By 

e o  L i t h o l o g i c  D o r c r l p t i o n  
Q 2 

e 

5 - 

10 

15 

20 - 

U 

0.0-2.0’ SAMPLE. 
Recovered 1.3/2.0’ = 65%. 
CLAY AND GRAVEL: grayish brown (5 
YR 3/2); abundant quartzite gravels; an- 
gular to subrounded; poorly sorted; roots 
and  grasses common; slightly consoli- 

2.0-4.0’ SAMPLE. 
Recovered 1.3/2.0’ = 65%. 
SANDY CLAY AND GRAVEL: grayish 
brown (5 YR 3/2); sandy matrix; some 
quartzite gravels; some clay; very fine- 
grained sand; unsorted; angular to sub- 
rounded; caliche in shoe at -3.1’; uncon- 
solidated; slightly damp. 

4.0-6.0’ SAMPLE. 
Recovered 1.0/2.0’ = 50%. 
SANDY CLAY AND GRAVEL: moderate 
yellowish brown (10 YR 5/4) clay; very 
fine-grained sand; some clay; some silt; 
poorly sorted; angular to  subrounded; 
abundant  caliche; reacts with HC1; uncon- 
solidated; slightly damp. 

6.0-7.3’ SAMPLE, 
Recovered 1.3/1.3’ = 100%. 
SANDY CLAY AND GRAVEL: same as 
above but more clay and  less gravel; peb- 
bles in shoe; unconsolidated; slightly 
damp. 

S r m p l o r  Colloc tod  or 
O t h o r  t o r t r  P o r f o r m o d  / 

HNu Background=0.4 
OVA Background=O.O 
No Ludlum readings 
taken. 

- 4.0’: Readings a t  well 
head: HNu = 0.2; 
OVA = 6. 

- 7.3’: Readings at  well 
head: HNu = 1.0; 
OVA = 2.0. 
Readings in 
breathing zone: HNu 
= 0.2; OVA = 6. 



L O G  
O F  

BOREHOLE 

.I 

. 

. 

~ o c ~ t l ~ ~  Rocky Flats P l a n t ;  East T r e n c h e s  Area  

C o o r d l n r t o r  N 36759.05  E 23640.05 
T o t a l  D ~ p t h  18-60’ 

- =  

d B  

Orll l lng C o m p a n y  Boyles Bros 
D a t e  Dr l l lod  September 2 .  1987 
Drllllng Yothod 

Lo99.d BY J.B. Bergman 
G o o l o ~ l r t  

9.3-10.1’ SAMPLE. 
Recovered 0.8/0.8’ = 100%. .. CLAY AND GRAVEL: same as above; 
dry to slightly damp. 

10.1-1 1.1’: N o  recovery. Drilled with .. center bit. 

11.1-13.1’ SAMPLE. 
Recovered 1.0/2.0’ = 50%. 

caliche; d r y  to  slightly damp. 
m C  CLAY A N D  GRAVEL: same as above; no 

13.1-1 5.1 ’ SAMPLE, 
Recovered 2.0/2.0’ = 100%. 
13.1-13.4’: CLAY A N D  GRAVEL: same as 
above. 

l o r o h o l o / w ~ l l  No. 24-87 
G r o u n d  S u r f a c o  E l o v a t i o n  5 9 5 7 . 7 9 ’  
W a t o r  L o v o l  E n c o u n t o r o d  kme 

s 5944.74’  (12/01/87)  
D r l l l o r  R. ~ r D  

H o l p o r  S .  Bradfield 
Drl l l lng  Fluld 

Chocked B y  

- 

CEARP Y a n r g o r  

13.4-15.1’: CLAYSTONE: light olive gray 
a. (5 Y 6/1); abundant  dark yellowish 

orange (10 YR 6/6) mottles; sandy; very - fine-grained; silty; rounded; consolidated; 
weathered; trace caliche; increase in clay -- with depth; dry. 

C o m m o n t r  

r m p l o r  Colloctod o f  
L l t h o l o g l c  D o r c r l p t l o n  

t 
7.3-9.3’ SAMPLE, 
Recovered 1.2/2.0‘ = 60%. 
CLAY A N D  GRAVEL: moderate brown 
(5 YR 4/4); abundant  quartzite gravels 
and pebbles; angular to subrounded; trace 
very f ine-grained sand; unconsolidated; 
slightly damp. 

t 

/Other T o r t s  Corformod 



LOG 
OF 

B O R E H O L E  

I I 

~ o ~ ~ t l ~ ~  Rocky F l a t s  P l a n t ;  E a s t  Trenches Area 

Coordlnit .8 N 36759.05 E 23640.05 
T o t i t  Oopth 18-60’ 

Drllllng Company Boyles Bros 
D i t 0  Drlllod September 2 ,  1987 
Drllllng Mothod Hollow Stem Auner 
Lo@@.d BY J.B. Bergman 

G o lo glr t 

Orl l l lng Flu id  None. 

C h o c k o d  B y  L 
Sl to  Manrgor  

C E A R P  Y8nig . r  

/ 
Ll thologlc  Dorcr ipt ion  

I 1 
t 

15.1-1 7.1’ SAMPLE, 
Recovered 1.7/2.0’ = 85%. 
CLAYSTONE: same as above. 

17.1-1 9.1’ SAMPLE. 
Recovered 1.2/2.0’ = 60%. 
SANDY CLAYSTONE: dark yellowish 
orange (10 YR 6/6) claystone; very fine- 
grained; consolidated; weathered; abun- 
dant light brown (5 YR 5/6) nodules in 
shoe (FeO stains); dry. 

TOTAL DEPTH WITH PLOPPER = 18.6’. 
ADJUST DEPTH. 

TOTAL DEPTH: 18.60’ 

t 



WELL 
COMPLETION 
INFORMATION 

8 
I 
t 

c 

L o c a t i o n  Rocky Flats P l a n t ;  East Trenches Area W O I I  No. 24-87 
C o o r d i n a t o r  N 36759.05 E 23640.u  Elovation:  Ground S u r f a c o  5957.79' 
Tot81 D o p t h :  W e l l  l3 .85 '  l o p  of C a r i n g  5959.66 

Format lon  o f  Complot ion Rxky Flats Alluvium 
C a r i n g  M a t o r i a l  Sch 5 ,  tm 316 TFJ stainless c a r i n g  Diamotor 2" I D  

steel 
S t r o o n  M l t0 r i . l  0.010" w i r e  wrap, type 316 TFJ 
0.10 Inrt8 l lOd S P t .  2, 1987 stainless Approvod  B y  
InrtaI lOd B y  J*  B. B e r m  

Goo log i r t  

Boroho lo  18.60'  

S u r f a t 0  c a r i n g  

- 
C o m m o n t r  

3 .15 '  

Boroho lo  
D lam .tor: 

7 .5"  

ur faco  C 
a p t h  (11. 

- 

#n Dopt!  
-_ 

3.50: 

1 W . 1 1  t o t a l  

13.85 

(11.) 

Dopth ( f t . )  

A Boroholo Boroholo 
t o t a l  Dopth 

18060 (ft.) 4 



1 2 ;  11/87 
Water Leve l  O a t a  

f o r  
Rockwel l  (.Rocky F l a t s )  

Date  
Measured 

Depth t o  Water E l e va t i o n  
from TOC TOC ( f t )  

** well Number: 2487 

1 2 ,; 0 1 / 8 7 14 .92  5959.66 

Water Leve l  
E l e v .  ( f t )  

5944.74 
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L O G  
O F  

B O R E H O L E  

Locat ion  -st T renches Area B O ~ O ~ O ~ O / W O I I  N O .  ?5-87SR 
C o o r d i n a t o r  N 36727.08  E ?364 1.38 G r o u n d  SUff8CO E lovat ion  5 9 5 8 . 9  1’  

Tota l  Dopth  47.00’  W a t o r  L o v o l  E n c o u n t o r o d  1 5 . 5 0 ’  

Dril l ing Company  B o v l P s  RroS 

Data D r i l l ~ d  August 11-14.  1987 H o l p o r  S .  B r a d f i e l d  
Drill ing Mothod  m w  Stern Auger 

S t a tic 5337 ’31 ’ (12/01/87) 

Drll1.r U r D  

- Dr i l l i ng  F lu id  

C h o c k o d  B y  L0QQ.d  BY R. T.  T r e a t  
G.olOgi8t 

Commont r  

L i tho log ic  008Cf ip t iOn  

TOPSOIL 

9.0-2.2’ SAMPLE. 
2- Recovered 1.8/2.2’ = 82%. 

0.0-0.3’: TOP SOIL: dusky brown (5 YR 
2/2); clayey quartzite gravels; sandy; 

ROCKY FLATS ALLUVIUM 

0.3-1.8’: CLAY AND GRAVEL: moderate 
brown (5 YR 3/4); fine-grained sand; 
scattered quartzite cobbles; slightly 
calcareous; dry. 

2.2 - 5.5’ SAMPLE. 
Recovered 1.7/3.3’ = 52%. 
2.2-2.7’: CLAY: grayish brown (5 YR 3/2); 
slightly sandy with scattered gravel; dry. 
2.7-3.9’: SAND AND GRAVEL: light 
.brown (5 YR 6/4); angular to subangular 
gravel; fine-grained sand; dry to slightly 

3.5-7.5’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
CLAYEY SAND AND GRAVEL: grayish 
orange pink (5 YR 7/2); quartzite gravels; 
medium-grained sand; subangular to 
subrounded; poorly sorted; caliche; dry. 

S a m p l o r  C o l l o c t o d  or 
T o r t 8  C o r f o r m o d  

HNu Background=l.O 
O V A  Background=O.O 
No readings over 
background on core. 



LOG 
O F  

BOREHOLE 

L o c r t l o n  Rocky F l a t s  P-Ur T w  ches Area  Boroholo/Wol l  N o .  35-87BR 
C o o r d l n r t o 8  3 36721.08 E 37641.78 Ground S u r t r c o  E l o v a t l o n  358.91' 
T o t a l  o ~ p t h  47.11111 W r t o r  L o r o i  E n c o u n t o r o d  15.50'  

Orllllng Company  -s Dr l l l o r  R.D 
Oat0  Drl l iod August 11-14. 1987 n o l p o r  S. Brad field 
Orlll lng Mothod w w r  u Df l l l l ng  F lu ld  

static 5937.01'  (12/01/87) 

C h o c k o d  by Logged BY R. T. 
Goo log l r t  Slto M a n a g o r  

CEARP Y8nrg . r  

C o m m o n t r  

LU 

Recovered 1.4/2.0' = 70%. 
CLAYEY SAND A N D  GRAVEL: light 
brown (5 YR 6/4) to pale brown (5 YR 
5/2); subangular to subrounded gravel; 
medium-grained sands; poorly sorted; 
some caliche; scattered subangular to sub- 
rounded gravel; dry. 

9.5- 10.5' SAMPLE. 
Recovered 0.5/1.0' = 50%. 
CLAYEY SAND: yellowish gray (5  Y 
7/2); fine-grained sand; subangular scat- 
tered gravels; poorly sorted; dry. 

t 

S a m e l o r  Col loc tod  or 
O t h o r  f o r t r  Por fo rmod  / 



LOG  
OF 

BOREHOLE 

LOC8t lOn Bpckv -t Trep ches Area  B o r o h o l o / W o l l  n o .  U B R  
Coordlnator  N 36731.08 E 33641.38 Ground Sur faco E l o v r t i o n  5958.91’ 
Total  OOPth h7.nn’ wator  L O V O I  E n t o u n t o r o d  1 5 . 5 0 ’  

s t a t i c  59-37-n-1 112/0 1/87_) 
Ofllllng Company  ,Bpyl~p B r a  0flll.f R. SharD 
D a t e  O r i l l ~ d  August 11-14.  1987 ~ 0 i p . r  S.  Brad f i e l d  
Drilling Y o t h o d  Hollow- A u w  Orill lng Fluid 

L o g g e d  By R. T. T~~~~ Chockod By 
Gooiogist 3110 Y r n a g o r  

CEARP Yanagor  

Commontr 

I I I 

14.5-16.5’ SAMPLE. 
Recovered 1.6/2.0’ = 80%. 
14515.8’: SAND A N D  GRAVEL: pale 
brown (5 YR 5/2); subangular to sub- 
rounded gravel; f ine to medium-grained 
sand; poorly sorted; damp. 
15.8-16.0’: SANDY CLAY: moderate 
brown (5  YR 3/4); some gravels; medium- 
grained sands; poorly sorted; damp to 

ARAPAHOE FORMATION 

16.5-18.5’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
CLAYEY SANDSTONE: l i gh t  olive gray 
(5  Y 5/2);  fine-grained sands; FeO stain- 
ing; calcareous; damp to dry. 

18.5-19.5’ SAMPLE. 
Recovered l .O/ l .O’  = 100%. 
CLAYEY SANDSTONE: light olive gray 
(5 Y 5/2) to dark yellowish orange (10 
YR 6/6) in a highly cemented zone at  
19.3-19.5’; poorly sorted; damp to dry. 

19.5-21.0’: No recovery. Drilled with 
center bit. 

- 2 1 .O-23.0’ SAMPLE, 
Recovered 2.0/2.0’ = 100%. - CLAYEY SANDSTONE: grayish orange 
(10 YR 7/4) to pale yellowish brown (10 - YR 6/2); thinly laminated clay beds; fine- 
grained sand; poorly sorted; slightly ce- - mented; moist. 

~ 



L O G  
OF 

BOREHOLE 

L o c a t l o n  &&y F-: E m  Trgp ches Area B o r o h o l o /  wold No.  2 5 - 8 7 B R  
C o o r d i n a t o r  N 36727.08 E 73641.18 Ground S u r f a c o  E l o v a t l o n  595&91’ 

T o t a l  O o p t h  Ir7m’ W a t o r  L o r 0 1  E n c o u n t o r o d  1 5 . 5 0 ’  

C E A R P  Yanagor  

Commontr  

rmplos Collector or  
hor t o r t s  C o r f o r m o d  L l t h o l o g i c  boacrlptlon 

i 

t 

2 3.0- 24.0’ SAMPLE. 
Recovered l .O/ l .O’  = 100%. 
SANDSTONE: grayish orange (10 YR 
7/4); highly weathered; weakly cemented; 
poorly sorted; wet. 

24.0-26.0’ SAMPLE. No recovery. 
SANDSTONE: same as above. 

-. 
26.0-2 8 .O’ SAMPLE. .. Recovered 0.8/2.0’ = 40%. 
SANDSTONE: grayish orange (10 YR 

- =  7/4); weathered; poorly sorted; weakly 
cemented; medium-grained; severely oxide .. stained; wet. 

- b  28.0-30.0’ SAMPLE. 
Recovered 1.3/2.0’ = 65%. - -  SANDSTONE: light bluish gray (5 B 7 / 1 )  
to grayish orange (10 YR 7/4); massive 

a b .  bedding; weakly cemented; medium- 
grained; highly weathered; moist. 

30.0-32.0’ SAMPLE. 
ID 

- -  SANDSTONE: same as above; moist. 

.. 32.0-33.0’ SAMPLE, 
Recovered l .O/l .O’ = 100%. 

= -  SANDSTONE: dark  yellowish orange (10 
YR 6/6) to grayish orange (10 YR 7/4); 
medium-grained sand; subangular to 
rounded; weakly cemented; poorly sorted; 

Recovered 0.4/2.0’ = 20%. 

- -  weathered; moist. 

t 



LOG 
OF 

BOREHOLE 

- -  

L o c a t i o n  -Flats Pl= East ches Area b o r o h o l o / W o I I  No.  2 k U B R  
~ o o r d ~ n a t o r  ,-& G r o u n d  S u r f a c o  E l o v a t l o n  5 9 5 8 . 9 1 ’  
T o t a l  D o p t h  h7.00’ W a t e r  Lovol  E n c o u n t o r o d  15.50’ 

S t a t l c  

Orll l lng Company  a l p s  Brps O r l l l o r  B. b n  

0.10 Drlllod August 11-14. 1987 ~ 0 1 p . r  S .  Brad f ipld 
Orllllng Mathod -tern A U P P ~  - Orll l lng Fluld 

Logged By R. T. ~~~~t 
G ologlr t  

3 5 .O- 3 6.0’ SAMPLE. 
- m  Recovered 0.3/1.0’ = 30%. 

SANDSTONE: same as above; moist. 

36.0-37.5’ SAMPLE. N o  recovery. 
c 

37.5-38.0’ SAMPLE. 
Recovered 0.2/0.5’ = 40%. 
SANDSTONE: yellowish gray (5  Y 7/2); 
medium-grained sand; subrounded to sub- 
angular; weakly cemented; poorly sorted; 
moist. 

CEARP Managor  

k 

. 

C o m m o n t r  

amplOr Col loc tod  or  
Lithologic Dorerlpt lon 

I i 
I 
1 

38.0-39.0’ SAMPLE, No recovery. 
SANDSTONE: same as above. 

39.0-40.7’ SAMPLE, No recovery. t . 40.7-42.7’ SAMPLE. 
Recovered 0.1/2.0’ = 5%. 
SANDSTONE: grayish orange (10 YR 
7/4); thin laminated clay;  fine-grained 
sands; poorly sorted; moderately ce- 
mented: moist. 

/Other t o r t s  C o r f o r m o d  



LOG 
OF 

BOREHOLE 

- L o c a t l o n  m s  P-East T r g p  ches Area B o r o h o l o i W o I I  N o .  87BR 
C o o r d l n a t o a  N 16777.08  E 23641.a  Ground Surf8co E l o v a t i o n  5 9 5 8 . 9 1 ’  
T o t 8 1  D o p t h  h7.nO’ w i t o r  L o r 0 1  E n c o u n t o r o d  1 5 . 5 0 ’  

s t 8 t l C  

Drllllng Company D r l l l o r  =rD 

O a t ,  Drll lod August 11-14. 1987 H o l p o r  S .  Brad f ie ld  
Drltllng Mothod -tern A u g . r  Drl l l lng  Fluld a n i =  

Checked B y  . Od a 
Slto Yan8g.r ~ 

C E A R P  M a n a g o r  

Commontr  
~ ~~ 

8mpI.8 Collected o r  
L l t h o l o g l c  D o r c r l p t l o n  h e r  t o r t s  C o r l o r m o d  

i 
t 

42.7-44.7’ SAMPLE, - -  Recovered 0.5/2.0’ = 25%. 
42.7-43.2’: SANDSTONE: same as above. 

* -  43.2-44.7’: SANDY CLAYSTONE: yellow- 
ish gray (5 Y 7/2) to light olive gray (5 Y - -  5/2); massive; fine-grained sand; medium 
plastic; moist. - 
44.7-46.7’ SAMPLE. - -  Recovered 1.0/2.0’ = 50%. 
SANDY CLAYSTONE: medium gray (N 
5/0) to grayish orange (10 YR 7/4); 

.. blocky; fine-grained sand; poorly sorted; 
moderately cemented; highly oxide 
stained; moist to damp. 

46.7-47.0’ SAMPLE. 
Recovered 0.3/0.3’ = 100%. 
CLAYSTONE: dark greenish gray (5 G 
4/1) slightly sandy; fine-grained; moder- 
ately cemented; damp. 

TOTAL DEPTH: 47.0’ I I I I 
P 8 Q O  o?  b 



1 W E L L  
COMPLETION 
IN FOR M A  TlON 

L o c a t i o n  Rocky Flats Plant: East Trenches &ea W O I I  NO.  25-87BR 
C0ordin.t.s N 36727.08 E 23641.38 Etovat lon:  Ground S u r l a c o  5958.91' 

T o p  o f  Cas ing  5960.96 ' 

F o r m a t i o n  o f  Cornplotion Ara- F o m t  ion 
Casing  ~ a t o r i a ~  Sch  5 ,  t P  316 TFJ stainless 
S c r o o n  M r t o r i a 1 0 . 0 1 0 "  w i r e  wraD, tvDe 316 TFJ S u r f a c o  Cas ing  01 m o t  r 5" ID 
D a t o  I n s t a l l o d  AUS. 17 ,  1987 stainless Approvod By L$&AL@lA 
In8tail.d By R- T -  Treat 

Casing  ~ 1 a m o t . r  steel 
7'' ln 

Goolog is t  

C o m m o n t s  

3.00' 

Sur faco  $081 I 
I 
I 
e 
I 
s 
I 
I 

Fi l tor  Cack 

Total  Dopth 



PROGAA!! SLU6!. VEi(S1ON 4.OCT. 1385 

: k : j  '406RAM CALCULATES IEAN TRANSRISSIVITIES FRO!! SLUG-TEST DATA EASED ON TYO ANAL'fTICAL LPPROACHES: 
(1) MTHOD OF COOPER, BREDEHOEFT AND PLPADOPLJLOS, 1967 (ARTICLE I N  VOL.j.rO.1 OF YRR ENTITLED 

'RESPONSE OF A F I N I T E  OIARETER YELL 70 AM INSTANTLNEOUS CHARQ OF i i A i i R ' I  
I?) METHOD DF BOUUER AND R I C E ,  1976 IAkTICLE IN VOL, 12, NO.] OF YRR E N T i i L E D  

'A SLUG TEST FOR MTER)IINING HYDRAULIC CONDUCTIVITY OF UNCONFINED AOUIFERS 
UITH COMPLETELY OR P M T I A L L Y  PENETMTIYG YfLLS ')  

PROJETT NO. : 6-01 18-87 CLIENT: Rockrcl1 International 

ITE -::ATION: Rocky Flats P l a n t  DATE OF SLUG TEST: 10-14-97 

FILL INVESTIGATOR: Kev in  Mcki11 

YELL NO.: 25-87 8R 

INPUT DATA ARE: 

INNEB CASING DIAMETER = 2.00 INCHES LENGTH OF SCREEN OR INTAKE PORTION = 20.80 FEET 
INWER SCREEN OR OPEN-HOLE D I M E R  * 
DIAlCrm OF DRILLED HOLE = 7.50 INCHES THICKNESS OF SATURATED AQUIFER ZONE = 20.55 FEET 
E S T I M T E D  POROSITY OF 6RAVEl. P M K  = .25 FILLING-HEAD IElOEX = 0 ('1' IF FIyLIN6,'O' IF RISINN 

2.00 INCHES M P T H  FROH STATIC LEVEL TO BOTTOM OF SCREEN = 20.80 F E E T  

NUMBER OF HEAD-TIME Mia POINTS = 42 



TIN 
(scc I 

1.00 
2.30 
3.00 
4.03 
5.00 
6.00 
7.00 
8.00 
9.00 

10,00 
11.00 
12.00 
13.00 
14.00 
15.00 
16,OO 
17.00 
iB.00 
19.00 
20.36 
22.00 
25.00 
27.00 
30.00 
32.00 
35.00 
10.00 
4s. 00 
50.00 
55. a, 
60.00 
70.00 
80.00 
88.00 
98.00 

118.00 
138.00 
158.00 
188.00 
218.00 
263.00 
383.00 

HEAD 
(FEET) 

1.140 
1.090 
1.050 
1,013 
,970 
,940 
,900 
,870 
,840 
,810 

,760 
,730 
,700 
,660 
,560 
,640 
,610 
,603 
,580 
8 540 
,490 
,4b0 . I20 
,400 
,360 
,310 
,270 
,240 
,210 
,180 
,140 
,120 
,100 
,080 
,050 
I 040 
,030 
* ON 
,020 
,010 
,010 

,780 

HO YAS COnWTED FRM INTERCEPT OF PLOT OF L06M VS. T I E  

SUCCESSIVE CORPUTED 
VKUES FOR HO 

I FEET 1 

,7271 
9443 

.e871 



tt++tttt"tttttt+t*tt+tt++tttt+tttt++t++tt++ttttff +tttttt+ttHttttttttttttttttttttff+t~fft+ttttffttff4tttt+ttttttt+ff tttttt 

METHOD OF B O W E R  rwD RICE 

CMPUTED RESULTS USIN6 DIAMETER OF DRILLED HOLE: 

PERHEABILITY = 5.03E-05 FTlrcc = 1.53E-03 W s e c  
TRFYISIIISSIVI'TY t 1.03E-03 FT~+~ /sK  

CMPUTED RESULTS USIN6 DIAtlETER OF CASING AND SCREEN: 

PERHElBILITY = 1.59E-05 F l i sec  = 4.B4E-04 CWSU 

TRANSHISSIVITY = 3.26E-04 FTttZ/sec 

1 



12,  1 1 / 8 7  
Water Leve l  Data  

f o r  
Rockwell (Rocky F l a t s )  

Date 
Messu r e d  

Depth to Water E l e va t i o n  
from TOC TOC ( f t )  

** Well Number: 25878R 

12!01/87 23 .. 95 5960 - 96 

Water Leve l  
E l e v .  ( f t j  

5937.01 



12/  11/87 
Water Leve l  Data 

f o r  
Rockwell (Rocky F l a t s )  

Dars 
Measured 

Depth to Water E l e va t i o n  
from TOC TOC ( f t )  

** Well Number: 2 5 8 7 B R  

12/01/87 23.95 5960.96 

Water Leve l  
€lev. ( . f t j  

5937.01 



INDEX OF DATA 

Boring No.: 26 -87 

Completed as well? Y e s  

Data in File 

y Log of Borehole 

x Well Construction Summaries 
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L O G  
OF 

BOREHOLE 

~ o ~ ~ t i ~ ~  I b c k y  Flats Plant; East Trenches Area B o r o h o l o , W ~ l l  n o .  26-87 

C o o r d i n r t . r  N 3 6 2 6 1 . 4 8  E 2 4 3 8 1 . 9 8  Ground S u r f r c o  E l o v r t l o n  5954.06'  

T o t a l  Dopth 18.00' W r t o r  L o v o l  E n c o u n t o r o d  

S t a t i c  

Drilling Company Bovles Bros D r i l l o r  p. Mesa 
0.10 Drl l lod September 2 3 ,  1987 ~~l~~~ S. B r a d f i e l d  

Drill ing Y o t h o d  Hollow Srem h e r  Drl l l ing  Fluid 

Logged  BY R. T. Treat C h o c k e d  BY 
Goologlat  

C o m m o n t r  

r m p l o r  C o l l o t t o d  o r  
L l t h o l o g l c  D o r c r l p t l o n  hor t o r t s  C o r f o r m o d  

TOPSOIL 

Q.0-2.0' SAMPLE. 
Recovered 1.3/2.0' = 65%. 
0.0-0.3': TOPSOIL: dusky 
2/2); silty; f ine-grained 
poorly sorted; dry. 

brown 
sands; 

(5 YR 
grave 1 s; 

ROCKY FLATS ALLUVIUM 

0.3-2.0': SAND AND GRAVEL: very pale 
. .  . orange (10 YR 8/2); silty; fine-grained 

. . .  sands; subangular to subrounded gravel; 
. .  . . .  . . .  poorly sorted; weakly cemented; very cal- 

careous; moist. 

2.0-4.0' SAMPLE. 
Recovered 2.0/2.0' = 100%. 

- S A N D  AND 'GRAVEL: same as above;' 
moist. 

4.0-6.0' SAMPLE. - Recovered 1.1/2.0* = 55%. 
SAND AND GRAVEL: pale yellowish or- - ange (10 YR 8/6) to moderate yellowish 
brown (10 YR 5/4); clayey; fine-grained - sands; subangular to subrounded; poorly 
sorted; slightly calcareous; moderately 

/- cemented; moist. 

HNu Background=0.8 
OVA Background=O.O 

4.0-6.0': Reading on 
core: OVA = 1.6. 

6.0-8.0': Reading on 
core: HNu = 1.4; 
OVA = 12.4. 

i 4.0- 16.0': Reading on 
core: OVA = 12.2. 

P a g e  1 o f  3 



L O G  
OF 

BOREHOLE 

~ ~ ~ ~ t l ~ ~  Rocky F l a t s  P l a n t ;  E a s t  T r e n c h e s  A r e a  ooroho l . ,WoII  lo. 26-87 
Coord1nrt.r N 36261.48 E 2 4 3 8 1 . 9 8  G r o u n d  S u r f a c o  E lovat lon  5 9 5 4 - 0 6 ’  
T o t a l  Dopth 18.00’ W a t o r  L o v o l  E n e o u n t o r o d  

Orllllng Company Bovles  Bros 0 r I t I . r  P. Mesa 
Oat. Dr l l lod  September 2 3 ,  1987 ~~l~~~ S. B r a d f i e l d  

Orlll lng Mothod &ollow Stern h e r  Drl l l lng  F i u l d  NQne f 

S t a t l c  

C h o c k o d  By . L o g g o d  By R, T. T r e a t  Y L  
G o o  lo glr t SIto Managor  

C E A R P  Y a s a g o r  

C o m m o n t r  

L i t h o l o g l c  0 o r t r l p t l o n  

i i 
.) 

. 

. 

. 

. 

. 

. 
.- 
.I- 

C 

6.0-8.0’ SAMPLE, 
’ Recovered 0.7/2.0’ = 35%. 

SAND AND GRAVEL: grayish orange (10 
’ YR 7/4); slightly silty; scattered gravels; 
poorly sorted; f ine to medium-grained 

’ sands; weakly cemented; moist. 

4.0- 10.0’ SAMPLE. 
Recovered 1.2/2.0’ = 60%. 
SAND AND GRAVEL: grayish orange (10 
YR 7/4) to dark yellowish orange (10 YR 
6/6); clayey; fine-grained sand; subangu- 
Iar to subrounded gravels; weakly ce- 
mented; slightly calcareous; moist. 

10.0- 12.0’ SAMPLE. - Recovered 2.0/2.0’ = 100%. 
CLAY AND GRAVEL: light gray (N 7/0); 
sandy; medium plastic; slightly calcare- 
ous; poorly sorted; moist. 

12.0- I 4.0’ SAMPLE. 
’ Recovered 1.4/2.0’ = 70%. 

12.0-13.2*: SAND AND GRAVEL: same as 
’ above; moist. 

ARAPAHOE FORMATION 

13.2-14.0’: CLAYSTONE: medium light 
gray (N 4 /0 ) ;  massive; blocky; slight Fe 
stained; weathered; moist. 

Samplor  C o l l o c t o d  or 
Othor  t o r t r  Corformad / 
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L O G  
O F  

BOREHOLE 

 ti^^ Rocky Flats Plant; East Trenches Area B o r ~ h o l o , W ~ , ,  26-87 
coordln0t.0 N 36261.48 E 24381.98 Ground S u r l a c o  Elovat lon  5954.06’ 
Total Dopth 1 8 . 0 0 ’  W a t o r  L o v o l  Encountorod 

Orl l l lng  Company Bovles  BKOS Dr1II.r p. Mesa 
Oat. 0r111od September 23, 1987 S. Bradfield 

S t r t l t  

Oril l lng Mothod Hollow Stpm h ~ ~ r  Orll l lng f lu id  None 

C h o t k o d  B y  
Slto  Y a n a g o r  

C E A A P  Yanagor  

Commontr  

/ 
Ll thologlc  D o r c r l p t l o n  

i 
14.0- 16.0’ SAMPLE, 
Recovered 2.0/2.0’ = 100%. 
CLAYSTONE: medium light gray ( N  6/0) 
to medium gray ( N  5/0); massive; blocky; 
slightly F e  stained; slightly calcareous; 
weathered; moist. 

16.0- 18.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
CLAYSTONE: same as above; moist. 

TOTAL DEPTH: 18.0’ 

Srmplor  Co l loetod  or 
O t h o r  T o r t @  C O r f O r ~ m O d  / 



WELL  
COMPLETION 
INFORMATION 

L o c a t i o n  mkY Flats Plant; East Trenches Area w o i l  NO.  26-87 
Coord ina to r  N 36261.48 E 24381.9% Elovat ion:  Ground Sur faco  5954.06' 
T o t a l  D ~ p t h :  W.11 13-70 '  Top o f  C a r i n g  5955.97' 

Fo rmat ion  o f  Complot lon 

Car ing  Ma to r ia l  

Sc roon  MatorialQ.010" w k e  W a D ,  t 316 TFJ Surfaco Caning D I  m t o  5" ID 
Oat. I n r t r l l o d  *Pt. 24, 1987 
I n r t a l l o d  B Y  R- T- Weat 

Boroholo 18.00' 
Rocky Flats Alluvium 

5, tyPe 316 TFJ Stahl~?s&~ c a s i n g  Diamotor 2" ID 

sQxless Approvod B y  , $J, ba& l& A 

G o o l o g l r t  

Commont r  

Ground Surfac 

7 
Surfaco S o 8  

a to  ria I: 
P O r t Y a d  Type I 

Surfac. 

L M s t h  ( f t .  

Bontoai to  

F i l tor  Yator la l :  - 
32-42 Silica Sa 

Fl l tor  Cach 
10.00 Lons th  (f t .  P L 

Back f I l l  b o  lL onath ( f t .  

2.00 ' 9: 
Boroholo 
Diamotor: 

7.5" 

r o  of  Scr 7- 

r r ins 

: 4.00' 

1 W o l l  t o t a l  



Water L e v e l  Data 
f o r  

Rockwell (.Rocky F l a t s )  

D a r e  
M e t s u  red 

D e p t h  t o  Water E l e v a t i o n  
from TOC TOC ( f t j  

** d e l l  Number: 2687 

5955.97 

Water Level 
Elev. ( f t )  

5 9 4 3 . 4 4  
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- Well Development Summaries 
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and Results 
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L O G  
OF 

BOREHOLE 

LOC8tion Rocky F l a t s  P l a n t :  E a s t  T r e n c h e s  A r e a g ~ r . h ~ ~ . / ~ ~ l l  no.  27-87 

Co0rdln.t.s N 3 6 4 4 2 . 0 1  E 24944 .62  G r o u n d  SUff8CO E lov8t lon 5 9 4 7 . 5 2 ‘  
Tot81 Dopth 4 7 . 4 ’  W8t.r L o v o l  L n c o u n t o r o d  3 6 . 5 ’  

Drilling Company B o v l e s  B r o s  
D8to Drillod S e p t e m b e r  3-10,  1987 

Drllllng Y o t h o d  Hollow S t e m  Auger  

Lo99.d B Y  J . L .  Bannon 
G o o l o g l r t  

St8tlC 
Drlllor T. Z l e r r i t t ;  D .  Jarvie 
~~l~~~ J. Duncan;  T .  Nerritt ;  P .  ?lesa 

D r l l l l n g  F l u i d  

Ch0ck.d  B y  

Commonts 

m p l o r  C o l l o c t o d  o r  
or  T o r t s  C o r f o r m o d  L i t h o l o g i c  D o ~ c r i p t l o n  

TOPSOIL 

0.0- 1.5’ SAMPLE. 
Recovered 1.3/1.5’ = 87%. 
0.0-0.22’: TOPSOIL: dusky brown (5 YR 
2/2) clay with abundant roots and grasses, 

ROCKY FLATS ALLUVIUM 

0.22-1.0’: SAND AND GRAVEL: very 
dusky red (10 R 2/2); very fine silty sand 
with occasional pebbles; unconsolidated. 
1.0-1.3’: SAND: grayish orange pink (10 R 
8/2); fine-grained caliche sand; unconsol- 
idated; strong HCl reaction. 

1.5-3.0’ SAMPLE. 
Recovered 1.21 1.5’ = 80%. 
SAND AND GRAVEL: moderate orange 
pink (5 YR 8/4); very fine-grained, 
clayey, caliche sand with subangular to 
subrounded quartzite pebbles, particularly 
a t  lower end; powdery; strong HCl reac- 
tion; dry. 

3.0-4.0’ SAMPLE, 
Recovered 1.451 1.0’ = 145%. 
SAND AND GRAVEL: very pale orange 
(10 YR 8/2) to pale yellowish orange (10 
YR 8/6) very fine-grained clayey sand 
with abundant subangular to subrounded 
caliche-coated quartzite pebbles; strong 
HCl reaction; dry. 

HNu Background=0.2 
OVA Background=O.t 
No Ludlum readings 
taken. 

No readings over 
background on core. 

No readings over 
background on core. 

11.29’: Readings on 
cuttings: HNu = 0.8; 
OVA = 0.2. 

17.2’: OVA = 5.0 at 
cuttings, 0.8 a t  well 
head. 

- 



L O G  
OF 

BOREHOLE 

C o c a t l o n  Rocky F l a t s  P l a n t ;  E a s t  T r e n c h e s  A ~ ~ ~ B O ~ O I ~ O I ~ / W O I I  i o .  27-87 
C o o r d ~ n r t o r  N 36442.01 E 24944.62 Ground s u r t r c e  ~ ~ a v r t i o n  5947.52’ 

T o t a l  Dopth 4 7 . 4 ’  W a t a r  Lor01 E n e o u n t o r o d  36.5 ’  

S t r t l c  
DrllllnS C o m p a n y  B o y l e s  B r o s  Dr111.r T .  Merritt; D .  Jarvie 
0.10 Drll lod S e p t e m b e r  3-10, 1987 ~~l~~~ J .  Duncan;  T .  Merritt; P. Nesa 

Orllllng Y o t h o d  Hollow Stem Auner 

Lo9g.d BY J.L. Bannon C h o c k o d  B y  
Goologlr t  

C E A R ?  ~ a n a g o r  

C o m m o n t r  

I I I / 
LI t h 010 @IC 0 o s  c rlp t l o  n 

2 5  - 

3 

131 

40 - 

4.0-4.5’ SAMPLE, 
Recovered 0.65/0.5’ = 130%. 
SAND AND GRAVEL:  dark yellowish 
brown (10 Y R  4/2) to moderate brown (5 
YR 4/4); poorly sorted very fine to 
coarse-grained clayey caliche sand with 
subangular to subrounded caliche-coated 
quartzite pebbles; unconsolidated to mod- 
erately consolidated down-core; strong 
HCl reaction on pebble surface, weak on 
fresh surfaces; dry to damp. 

4.5-5.0’ SAMPLE. 

6 / 6 ) ;  medium-grained, clayey sand; 
unconsolidated; strong HC1 reaction; 

j.0-5.5’ SAMPLE. 
Recovered 0.7 1 /OS’ = 142%. 
SAND AND GRAVEL: dark yellowish 
orange (10 YR 6 / 6 ) ;  medium-grained, 
clayey sand with abundant subangular to 
subrounded quartzite pebbles near bot- 
tom; unconsolidated; strong HC1 reaction; 

Srmplor  C o l l o c t o d  or  
Othor t o a t r  ?orformod / 
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L O G  
OF 

BOREHOLE 

LocatJon Rocky Flats Plant: East Trenches A r e a ~ o r ~ h o l . / w ~ ~ f  NO. 27-87 
Coordlnat.0 N 36442.01 E 24944 .62  G r o u n d  Sur faco  Elovrt lon 5947.52’ 
Tota l  0 a p t h  47.4’ ~ a t o r  L O V O I  t n c o u n t o r o d  3 6 . 5 ‘  

s t a t r t  

Drllllng Company  Bovles Bros orlllor T. Merritt; D. Jarvie 
Oat. Dr l l lod  September 3-10, 1987 H.lpor J. Duncan; T. Nerritt; P. ?lesa 
Orllllng Yathod  Hollow Stem Aueer a _  

Loggod B y  J . L .  Bannon C h o t k o d  B y  
0 a o l o  glrt SIto Y a n a g o r  

C E A R C  Y a n r g o r  

Commonto 

Ll thologle  Oorcr lp t lon  

5 -6.0’ SAMPLE, 
Recovered 0.58/0.5’ = 116%. 
5.5-5.72’: SAND AND GRAVEL: dark 
yellowish orange (10 YR 6/6); medium- 
grained, clayey sand with abundant 
quartzite pebbles; unconsolidated; damp. 
5.72-6.0’: grayish orange pink (5 YR 7/2); 
fine-grained clayey sand with pebbles; 
unconsolidated; strong HCI reaction; very 
dry. 

6.0-6.5’ SAMPLE. No recovery. Drilled 
with center bit. 

6.5-7.5’ SAMPLE. 
Recovered 0.61/1.0* = 61%. 
SAND AND GRAVEL: dark yellowish 
orange (10 YR 6/6); medium to coarse- 
grained clayey sand with abundant 
quartzite pebbles; unconsolidated; moist. 

1.5-8.5 * SAMPLE, 
Recovered .75/1.0’ 5 75%. - SAND AND GRAVEL: moderate yellow- 
ish brown (10 YR 5/4); coarse-grained - clayey sand with abundant caliche-coated 
quartzite pebbles; moist. Grades down- 

’ ward into moderate orange pink (10 R 
7/4) fine to medium-grained, poorly . sorted quartz sand; minor clay; unconsol- 
idated; strong HCI reaction; dry. 

t 
I I I 

Srmplor  Col lOctod  or / Othor Tor t ,  ? o r f o r n o d  

?890 3 of I” 
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LOG 
OF 

BOREHOLE 

L o c r t l o n  Rocky F l a t s  Plant: East Trenches A r e a 8 0 r ~ h ~ 1 . / ~ . l 1  lo. 27-87 

C o o r d l n r t o r  N 36442.01 E 24944.62 Ground S u r f a c o  E lovat ion 5947.52’ 
t o t a l  Dopth 4 7 . 4 ’  W r t o r  L o v o l  E n c o u n t o r o d  36.5’ 

S t r t l c  

Drilling Company Bovles Bros Dr(1t.r T.  M e r r i t t ;  D. Jarv ie  
O r t o  Drli lod September 3-10, 1987 noipor J. Duncan; T. P i e r r i t t ;  P. ?lesa 

Ori l l lng Y o t h o d  ~ o l l o w  Stem AuPrer Dri l l lng  c luid None , 

Loggod BY J.L. Bannon Chocked 8y 
Q o o l o g i r t  $It.  M a n a g o r  

C L A R ?  Y r n r g o r  

C o m m o n t r  

/ 
L i t h o l o g l e  D o r c r l p t l o n  

S r m p l o r  C o l l o c t o d  or 
Othor  t o r t e  ? o r f o r m o d  / 

t I 

TOTAL DEPTH WITH PLOPPER: 8.3’; 
* -  READJUST DEPTH. 

. 4.3-9.4’ SAMPLE, No recovery. Drilled 
with center bit. 

9.4- 10.0’ SAMPLE, 
Recovered 0.52/0.6’ = 87%. 
SAND AND GRAVEL: dark yellowish -. brown (10 Y R  4/2) grading down into 
light olive gray (5 Y 6/1); fine to coarse- -. 
grained, poorly sorted clayey sand; peb- .- bles less abundant; still subangular to 
subrounded quartz and quartzite; less 
caliche; moderately consolidated; moder- 
ate HCI reaction; damp. 

TOTAL DEPTH WITH PLOPPER: 10.1’; 
-. 
= -  READJUST DEPTH. 

10.1-1 1.29’ SAMPLE. No recovery. 
Drilled with center bit. 

1 1.29- 1 1.9’ SAMPLE. 
’ Recovered 0.61/0.61’ = 100%. 

SAND AND GRAVEL: moderate reddish 
’ brown (10 R 4/6); fine to coarse-grained, 

poorly sorted clayey sand with large 
’ quartzite pebbles; moderately consoli- . dated; minor caliche; weak HCl reaction; 

damp. 

I I I 
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L O G  
OF 

BOREHOLE 

L o c r t l o n  Rockv Flats Plant: East Trenches A r e a ~ o r ~ h o ~ ~ / ~ ~ ~ ~  w o .  27-87 
Coord1nat.r N 36442.01 E 24944 .62  G r o u n d  S u r f r t o  L t r v r t l o n  5g47.52’ 
T o t a l  D o p t h  4 7 . 4 ’  W o t o r  Lor01  L n c o u n t o r o d  36.5’ 

S t r t l c  

Orilllng C o m p r n y  Bovles Bros ~ r l i i o r  T.  Merritt;  D .  Jarvie 
Drtr Drll lod September 3-10, 1987 n0ipar J .  Duncan; T. Werritt; P. ?lesa 

DfllllnQ Y o t h o d  Hollow Stem Auner Drtltlng Fluld 

L o g g o d  8y J.L. Bannon C h o c k o d  8 y  
Ooolog l r t  

C E A R C  Y a n r g o r  

C ommontr 

i 

L l t h o t o g l e  Descr tet lon  

1 1.9- 12.15’ SAMPLE. 
Recovered 0.6/0.25’ - 240%. 
SAND AND GRAVEL: moderate yellow. 
ish brown (10 YR 5/4); fine-grained 
clayey sand; weak HC1 reaction. 

12.15- 13.15’ SAMPLE. 
Recovered 0.84/1.0’ = 84%. 
SAND A N D  GRAVEL: moderate brown 
(5 YR 4/4) grading down into light 
brown (5 YR 5/6); medium to coarse- 
grained, clayey sand; unconsolidated: 
strong HCI reaction, weak down-core; 
moist. 

13.15-14.65’ SAMPLE. 
Recovered 1.2/ 1.5’ = 80%. 
SAND AND GRAVEL: light brown (5 YR 
5/6), f ine to medium-grained, clayey sand 
with abundant subangular to subround 
quartzite pebbles; moderately consoli- 
dated; very weak HCl reaction; moist. 

TOTAL DEPTH WITH PLOPPER: 13.4’; 
Readjust depth. 

S a m e l o r  Col loc tod  or  
Othor T o r t s  C o r f o r m e 4  / 

13.4-14.9’ SAMPLE. 
Recovered 1.7/ 1.5’ = 1 13%. 
SAND AND GRAVEL: light brown (5 YR 
5/6), f ine to coarse-grained, poorly sorted, 
clayey sand with large cobbles of suban- 
gular quartzite; consolidated; weak HC1 
reaction; moist. 
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LOG  
O F  
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L o c a t l o n  Rockv F l a t s  P l a n t :  East  Trenches A r e a ~ o r ~ h o i o / w o i i  N O .  27-87 
Coord ina to r  36442 .01  E 2 4 9 4 4 . 6 2  G r o u n d  S u r f a c o  L l o v a t l o n  5947 .52’  
T o t a l  D o p t h  47.4’  ~ a t o r  L O V O I  L n c o u n t o r o d  3 6 . 5 ’  

S t a t l c  

Orlfflng Company  Bovles Bros O r l l l e r  T. Merritt; D. Jarvie 
Oat. Drlllod September 3-10, 1 9 8 7  J. Duncan; T. Elerritt; P. ?lesa 

Orll l lng Y o t h o d  Hollow Stem Aueer 
Loggod By  J .L.  Bannon 

~ O O l O Q l r t  S I t o  Y a n a g o r  

CEARP Yenagor  

C o m m o n t r  

I 1 

i t 1 
14.9- 15,15’ SAMPLE, 
Recovered 0.26/0.25’ = 104%. 
SAND AND GRAVEL: same as above. 

J 5.1 5- 15.9’ SAMPLE, No recovery. Drilled 
’ with center bit. 

15.9- 17.2’ SAMPLE. 
Recovered 1.1/1.3’ = 85%. 
SAND AND GRAVEL:  moderate reddish 
brown (10 R 4/6), medium to coarse- 
grained, poorly sorted sand with abun- 
dant large quartzite cobbles; minor clay; 
consolidated; moist. 

17.2- 18.0’ SAMPLE, No recovery. Drilled - with center bit. 

. 18.0- 19.0’ SAMPLE. 
Recovered 1.04/ 1 .O’ = 104%. 

’. SAND: moderate brown (5 YR 4/4), fine- 
grained, well sorted clayey sand; uncon- 
solidated; moist. 

TOTAL DEPTH WITH PLOPPER: 19.1’; 
Readjust depth. 

. J9.1-21.1’ SAMPLE, 
Recovered 2.02/2.0’ - I O  1 %. - SAND: moderate brown (5 YR 4/4), fine- 
grained, well sorted clayey sand; uncon- - solidated; no pebbles; no HCl reaction; 
moist. - 

8rmpl .S  Colloctod or  
Othor T o a t a  ?orform.* / 
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Cocatlon Rocky F l a t s  P l a n t :  East  Trenches  AreaBorohoi. /woll  N O .  27-87 

C o o r d i n a t o r  N 36442.01 E 24944.62 Ground 8 u r r a e o  L I o r a t l o n  5947.52’ 
T o t a l  Dopth 47.4‘  ato or L O V O I  t n c o u n t o r o d  3 6 . 5 ’  

s t a t i c  

O r i l l l n ~  Company B o v l e s  B ros  ~ r 1 t i . r  T.  M e r r i t t ;  D .  J a r v i e  
bat.  Drl i iod September 3-10, 1987 ~~l~~~ J. Duncan; T .  Merritt; P .  Yesa 

Orllllng Yothod ~ 0 1 ~ 0 ~  Stem Auner 1 

Loggod B y  J .L .  Bannon 
Qoologlr t  

CEAR? Y a n r g o r  

Commontr  

1 

2 1.1-23.1’ SAMPLE, . Recovered 1.78/2.0’ = 89%. 
SAND: moderate reddish brown (10 R . 4/6), fine-grained, very well sorted clayey 
sand; consolidated; no HC1 reaction; 

’ moist. 
C 

23.1-25.1’ SAMPLE. -. Recovered 2.0/2.0’ = 100%. 
SAND: moderate reddish brown (10 R -. 4/6), fine-grained, very well sorted clayey 
sand; consolidated with 0.3’ of pebbly - -  sand; subangular to subrounded quartzite; 
moist. 

25.1-27.1’ SAMPLE: - -  Recovered 1.9/2.0’ = 95%. 

.- 
‘w dated; moist. 

SAND AND GRAVEL: moderate yellow- 
ish brown (10 YR 5/4) fine-grained, well 
sorted sand with pebble layers; consoli- 

’ 
27.1-28.6’ SAMPLE, 
Recovered 1.65/ 1.5’ = 1 10%. 
SAND A N D  GRAVEL: light brown (5 YR . 5/6) very fine-grained, well sorted clayey 
sand with quartzite pebble layers; consol- . idated; moist. 

Srmpios  Colloctod or 
Othor t o r t @  ? o r f o r m o d  / 

N o  recovery. Drilled t 2  with center bit. 



L O G  
OF 

BOREHOLE 

Location Rocky F l a t s  Plant: E a s t  Trenches A r e a ~ o r . h o l . / w ~ l l  w o e  27-87  
C0ordlnat.r N 36442.01 E 24944.62 Ground S u r f r c o  Clorrtlon 5947.52’ 
f o t r l  Dopth 47.4‘ W a t o r  L o v o l  Lncountorod 36.5’ 

S t r t l c  
O r l l l l n g  Company Bovles Bros DrjJ1.r T. M e r r i t t ;  D .  J a r v i e  
0.10 Drlllod September 3-10, 1987 nolpor J. Duncan; T .  lierritt ;  P .  ?lesa 

O r l l l l n g  Mothod 
Loggod By J.L. Bannon 

Goologlr  t 
C h o c k o d  B y  A 

$It. Y r n a g o r  

C E A R C  Y a n r g o r  
Commanta 

I / / 
Lltholoslc Dorcrlptlon 

-1 3 1.9-33.9 ’ SAMPLE, 
Recovered 1.68/2.0’ = 84%. 
SAND: l ight brown (5 YR 5/6) fine to 
medium-grained clayey sand; clay in- 
creases down core; no HC1 reaction; moist. 

Recovered 1.96/2.0’ = 98%. 
~L SAND AND GRAVEL: light brown (5 YR 

5/6) f i n e  to medium-grained sand with -. abundant quartzite pebbles down core; 
moist. 

- L  

-. 
- 33.9-35.9’ SAMPLE, 

3 5.9-3 7.9’ SAMPLE. .. Recovered 1.99/2.0’ = 9996. 
SAND: l ight  brown (5 YR 5/6) medium to 

9 -  coarse-grained, clayey sand with occa- 
sional large quartzite cobbles. WATER - -  TABLE a t  36.5’: lower 0.42’ core is yel- 
lowish gray (5 Y 7/2) very f ine  silty 
sand; moist. 

TOTAL DEPTH WITH PLOPPER: 36.9’; 
READJUST DEPTH. 

36.9-38.9’ SAMPLE, 
Recovered 1.?/2.0’ = 85%. .. 36.90-37.72’: SAND: moderate brown (5 
YR 4/4); medium to coarse-grained sand; 

=. moist. 
37.72-38.00’: SAND AND SILT: yellowish -- gray (5 Y 7/2) very fine-grained, clayey 
sand and silt. 

S r m p l o r  Colloctod or 
Othor t o r t r  Corformol  / 



L O G  
OF 

BOREHOLE 

L o c a t i o n  Rocky Flats  P l a n t :  East Trenches A r e a ~ o r ~ h ~ l ~ / w . l l  )lo. 27-87 
~ o o r d l n a t ~ a  N 36442.01 E 24944.62 Ground S u r f a c o  LIovatlon 5947.52’ 
T o t a l  D o p t h  47.4’ W a t o r  Lovol t n c o u n t o r o d  36.5’ 

S t a t l c  

Orl l l ing C o m p a n y  Bovles Bros ~ r ~ t I o r  T .  Merri t t ;  D .  Jarvie  
Oat .  Drtl1.d September 3-10, 1987 ~~l~~~ 3. Duncan; T .  Merritt; P .  ?iesa 

Drllling Yethod ~0110w Stern Auner 

Loggod B y  J.L. Bannon C h o c k o d  B y  d P&LoM. 
Goologla t a l to  Manag= 

C C A R C  Y a n r g o r  

Commontr 

/ 
Llthologlc Dorcr lp t los  

1 
. 38.00-38.55’: SAND: mottled yellowish 

gray (5 Y 7/2), very fine-grained clayey . sand and oxidized light brown (5 YR 5/6) 
fine to  medium-grained sand. . 38.55-38.9’: SAND: poorly sorted medium 
to coarse-grained, pebbly sand. 

38.9-40.9’ SAMPLE. . Recovered 1.41/2.0’ = 70%. 
SAND A N D  GRAVEL: moderate brown 

’ (5 YR 4/4), poorly sorted fine to medium- 
grained sand with pebbles; thin (.16’) . layer of pale yellowish brown (10 YR 
6/2) clayey sand; unconsolidated; very 

’ wet. 
’ 

40.9-42.9’ SAMPLE. . Recovered 1.65/2.0’ = 82%. 
40.9-42.75’: SAND A N D  GRAVEL: poorly . sorted; medium to coarse-grained sand 

. with abundant subangular to subrounded 
9 quartzite pebbles; unconsolidated; very 

wet. 
.I 

ARAPAHOE FORMATION 

42.75-42.9.: CLAYSTONE light olive gray 
(5 Y 5/2) mottled clay; consolidated; 
moist. 

- 

it. 

Srmplor  Colloctod or 
Othor Tor ts  Cor formod / 



LOG 
O F  

BOREHOLE 

Loeatton Rocky F l a t s  Plant :  East Trenches A r e a ~ o r ~ h o t ~ / ~ ~ ~ l  w 0 .  2 7 - 8 7  
Coordinator  N 36442.01 E 24944.62 Ground s u r r a c o  EIov8tlon 5947.52‘ 
Total Dopth 4 7 . 4 ’  ~ o t o r  ~ 0 v . t  E n t o u n t o r o d  36.5’ 

Statlc 

Drllllng Company Bovles Bros Dr(l1.r T .  M e r r i t t ;  D. Jarvie 
Dato Drll lod September 3-10, 1987 ~~l~~~ J. Duncan; T .  P lerr i t t ;  P .  tiesa 

Drilllng Yothod Jlollow Stem Auger Drl l l lng  Flu id  None 
Logged By J . L .  Bannon C h o c k o d  By 

G O O l O g l 8 t  

C E A R ?  Yanagor  

Commontr 

/ 
Ll tho log l t  Doacr lpt lon 

S r m p l o s  Colloctod or 
Othor T O S t 8  ? o r t o r m o d  / 

. - 42.9-44.9’ SAMPLE. 
Recovered 2.27/2.0’ - 1 13%. .- CLAYSTONE: light olive gray (5 Y 5/2) 
mottled clay beneath coarse-grained, - -  unconsolidated slough; very wet. 

- 9  44.9-45.9’ SAMPLE. 
Recovered 1.6/1.0’ = 160%. - -  CLAYSTONE: light olive gray (5 Y 5/2) 
mottled clay; unconsolidated top .6’; con- -. solidated down core. 

45.9-47.4’ SAMPLE. 
Recovered 1.88/1.5’ = 125%. 
CLAYSTONE: l ight olive gray (5 Y 5/2) 
with mottled dusky yellow (5 Y 6/41 clay. 

.’ 

- w  TOTAL DEPTH: 47.40’ 
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W E L L  
COMPLETION 
I N F O R M A T I O N  

L o c a t i o n  RDckY Flats Plant; East Trenches Area w o l l  No. 27-87 
C o o r d i n a t o r  N 36447.01 E 74944& Elovat ion:  Ground Sur faco 5947.52' 
T o t a l  D e p t h :  W e l l  4 3 - 2 5 '  T O P  of c a r i n g  5949.73' 

B o r o h o l o  46.70' 
F o r m a t i o n  o f  ~ o m p l . t l o n  Rocky Flats Alluvium 
C a r i n g  ~ a t o r i a ~  Sch 5, tyPe 316 TFJ se%tg1 
S c r o o n  u a t o r i a 1 0 . 0 1 0 "  w i r e  maD, twe 316 TFJ s u r f a c o  c a r i n g  0 1  motor  5" ID 
D a t o  I n r t a l l o d  Sem. 10, 1987 A p p r o v o d  By , d a !&?&t~ A) p 

C a r i n g  ~ ~ a r n o t o r  2" ID 

I n r t a l l o d  B Y  J* L* ~ I I  
G o o l o g l r t  

r 

C o m m o n t r  

Ground Sur lac  

7 

Flltor Yatorlal: - I 32-42 Silica SE 

B a c k  f 111 I 3.20 I Lonath  ( f t .  

r r lng  

- 

01. 
D o p t h  



1 2 .  1 1 / 8 7  
Water Leve l  Data 

for 
Rockwell (Rocky F l a t s )  

D a t e  
Measured 

Depth to Water E l e v a t i o n  
f r o m  TOC TOC ( f t )  

** Well Number: 2787 

11iO9/87 
12/01/87 

87.10 
42.65 

5949 - 73 
5943.73 

Water Level  
E l e v .  ( f t )  

5862.63 
5907.08 
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INDEX OF DATA 

Boring No.: 28-87BR 

Completed as well? Y e s  

Data in File 

x Log  of Borehole 

x Well Construction Summaries  

Well Development Summaries 

- Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results - x 
- Water Level Data 

903 PAD, MOUND, AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION REPORT 
ROCKY FLATS PLANT, GOLDEN, C O L O R M O  DRAFT DECEMBER 31, 1987 APPENDIX E 
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LOG 
OF 

BOREHOLE 

L o c a t i o n  Rocky F l a t s  P l a n t ;  E a s t  Trenches  Area ~ ~ ~ ~ ~ ~ l ~ / ~ . l 1  NO.  28-87CP. 
C o o r d i n a t o r  -N 3 6 4 4 2 . 3  1 E 74983 . 4 2  G r o u n d  SUrfJCO E t o v r t i o n  5 9 4 7 . 1 7 ‘  
T o t a l  Dopth 207.00’ w a t o r  L o v o l  E n t o u n t o r o d  1 7 . 7 ‘  

Drilling C o m p a n y  BpYlns Rrnr; Drl1l.r R. S h a r p ;  P .  Bushkovski  
11-15 .  1987  H o l p o r  $. B r a d f i e l d :  I<. P a r k e r  DJtO Dril lod SpDt. ’3 - .  9. SeDt .  

Drilling Mothod w o w  Stem &per 

Lo9Q.d BY J .B .  Bergman: R.T. T r e a t  C h o c k o d  by 

S t a t i t  

q p t a r y  Core D r i l l i n g  F l u i d  0 . 0 - 5 5 . 5 ’ :  None 

G o o l o g i r t  

cornrnOntr S u r f a c e  c a s i n g  set  t o  5 5 . 5 ’  by J .B .  Bergman on September  8 ,  1 9 8 7 .  

/ 
L i t h o l o g i c  D o r c r i p t l o n  

5 - 

10 - 

II 

28 

ROCKY FLATS ALLUVIUM 

0.0 - 2.0’ SAMPLE. 
Recovered 1.3/2.0’ = 65%. 
0.0-0.5’: CLAY AND GRAVEL: grayish 
brown (5 YR 3/2); abundant quartzite 
pebbles; roots and grasses on top; poorly 
sorted; unconsolidated; angular; dry. 
0.5- 1.3’: SAND AND GRAVEL: moderate 
yellowish brown (10 YR 5/4); medium to 
coarse-grained; unsorted; unconsoldiated; 
abundant quartzite pebbles and gravels; 
some caliche; dry. 

2.0-4.0’ SAMPLE. 
Recovered 1.4/2.0’ = 70%. 
SAND AND GRAVEL: moderate yellow- 
ish brown (10 YR 5/4); medium to coarse- 
grained; abundant quartzite gravels and 
pebbles; some clay; some caliche; uncon- 
solidated; unsorted; dry. 

Recovered 1.0/2.0’ = 50%. 
SANDY CLAY AND GRAVEL: moderate 
brown (5 YR 4/4); medium to coarse- 
grained; unsorted; angular; abundant; 
light brown (5 YR 4/2) iron nodules and 
stains; abundant caliche; dry. 

6.0-8.0’ SAMPLE, 
Recovered 1.1 /2.0’ = 55%. 
SANDY CLAY AND GRAVEL: same as 

S a m p i o r  C o l l o c t o d  or 
O t h o r  T o r t s  C o r f o r m o d  / 

HNu Background=0.4 
OVA Background=O.O 
No Ludlum readings 
taken. 
No readings over 
background on core. 

&Q? Readings at  well 
head: HNu = 1; OVA 
= 22. 

? 8 Q O  1 or 16 



L o c r t i o n  

C o o r d l n r t  

t o t a l  b o p  

LOG 
OF 

BOREHOLE 

Rocky F l a t s  P l a n t ;  East Trenches Area Boroh0  

O S  - Ground  

th 2 0 7 . 0 0 ’  W r t o r  

Logged BY J . B .  Berzman: R.T. Treat  
Ooologlrt  

I O / W O I I  N O .  28-87BR 

L o v o l  L n c o u n t o r o d  L 7 ’  
.17  ’ S u r l a c o  E l o v r t l o n  5947 

8 t 8 t l t  
DrI I Ior  R. Sharp:. P. Bushkovski 
H o l p o r  S.  Bradf ie ld :  K . Parker 
Or1111n@ Clu ld  0 . 0 - 5 5 . 5 ’ :  None 

C h o c k o d  B y  

C E A R C  Yrna@or  
commonts  Surface cas ing  set  t o  5 5 . 5 ’  by J . B .  Berman on September 8 ,  1987.  

S.mP1.S C o l l o c t o d  or 
O t h o r  t o m t r  C o r f o r m o d  / 
/ 

L l tho log lc  D o r c r l p t l o n  

,&O- 10.0’ SAMPLE. 
1 Recovered 1.8/2.0’ = 90%. 

c 
SANDY CLAY AND GRAVEL: moderate 
brown (5 YR 4/4); abundant quartzite 
pebbles and gravels; angular to sub- 
rounded; fine to medium-grained sand; 
FeO stains-dark yellowish orange (10 YR 
6/6); unsorted; some caliche; slightly con- 

10.0- 12.0’ SAMPLE, 
Recovered 1.3/2.0’ = 65%. 
SANDY CLAY AND GRAVEL: same as 
above; caliche stops at  10.5’; slightly 

12.0-1 4.0’ SAMPLE, 
Recovered 1.3/2.0’ = 65%. 
SAND AND GRAVEL: moderate brown 
(5 YR 4/4); abundant coarse-grained sand 
and gravel; poorly sorted; unconsolidated; 

ngular to rounded; some 

TOTAL DEPTH WITH PLOPPER: 13.7’; 
READJUST DEPTH. 

13.7-15.7’ SAMPLE. 
Recovered 1.5/2.0’ = 75%. 
SANDY CLAY AND GRAVEL: moderate 
brown (5 YR 4/4); abundant quartzite 
pebbles and gravels; angular; poorly 
sorted; very fine-grained sand; homoge- 
neous; trace caliche; unconsolidated: 
moist. 

I 



LOG 
O F  

BOREHOLE 

Locrt lon Rocky F l a t s  P l a n t ;  E a s t  Trenches  Area ~ o r ~ h o ~ ~ / W ~ ~ ~  N ~ .  28-87BR 

Coordlnrtor  N 1 6 4 4 7 . 1 1  E 7 4 9 8 3 . 4 7  Ground S u r t r c o  E l o v r t l o n  5947  .17‘ 
t o t a l  Depth 2 0 7 . 0 0 ’  W r t o r  Lovo l  E n t o u n t o r o d  17.7’ 

Drllllng 

Or to  01 

Drllllng 

Loggod DY J . B .  Bereman: R.T. T r e a t  
Goologl r t  

Drt l lor  

1 9 8 7  Holpor 

l t a r y  Core D r l l l l n ~  

Chock.  

Stat lc  
R .  Sharp;  P .  Bushkovski 

s. Brad f j e l d :  K. P a r k e r  
Fluld 0 . 0 - 5 5 . 5 ’ :  None 

- 

1 - 2 0 7 . 0 ’  : Water 
@I 

CLARC U r n a s o r  
commOntr Surface  c a s i n g  set t o  5 5 . 5 ’  by J .B.  B e r m a n  on September 8 ,  1 9 8 7 .  

4 9 

/ / / I / 
Ll tho log l t  Dorcr lp t lon  

15.7-17.7’ SAMPLE. 
Recovered 1.1/2.0’ = 55%. 
SAND AND GRAVEL: same as above but 
less clay and more medium to coarse- 
grained sand; moist. 

45 

IIL 

2i 

4p 

17.7-19.7’ SAMPLE, 
Recovered 1.3/2.0’ = 65%. . CLAY AND GRAVEL: moderate brown 
(5 YR 4/4); abundant quartzite gravels; 
trace caliche; consolidated; moderately 
poor sorting; moist to wet. 

19.7-2 1.3’ SAMPLE. 
b Recovered 1.6/1.6’ = 100%. 

19.7-20.1’: CLAY AND GRAVEL: same as 

20.1-21.3’: SANDY CLAY AND GRAVEL: 
same as above but more clay content; 
fewer gravels; very fine-grained sand; 

Recovered 2.0/2.0’ = 100%. 
CLAY: moderate brown (5 YR 4/4); . abundant gravels and pebbles in top 1.3’; 
trace coarse-grained sand; quartzose sand: 

2b rounded; some granite; trace caliche; poor 
to moderate sorting; wet. . 

-- Recovered 2.0/2.0’ = 100%. 
CLAY AND GRAVEL: moderate brown 
(5 YR 4/41; abundant quartzite pebbles 
and gravels; some FeO stains; moderate 
red (5 R 4/61; angular; poorly sorted; very 
moist. 

- -  

S r m p l o r  Co l loctod  or 
Othor  t o r t o  C o r f o r m o ~  / 



LOG 
OF 

BOREHOLE 

L o c a t i o n  Rocky F l a t s  P l a n t ;  E a s t  T r e n c h e s  Area 8 o r ~ h o ~ ~ / w ~ ~ ~  N O .  28-87BR 

C o o r d l n r t o a  Ji 36442.71 E 2 4 9 8 3 . 4 7  a r o u n d  S u r l a c o  E lovat lon  5947 . 1 7 ’  
T o t a l  Oopth 207.00’ W a t o r  L o v o l  E n c o u n t o r o d  

Orllllng Company UPS Rrns 0r111.r R. S h a r p ;  P .  B u s h k o v s k i  

0110 D r l l l ~ d  S e D f .  3 - .  9. S p ~ t .  11 -15. 1987 ~ 0 1 p . r  S. B r a d  f i e l d :  K . P a r k e r  
Orllllng Mothod Hnl.lnw Stem w r  t B p t a r y  Core  Orl l l ln# Fluld 

L0QQ.d BY J .B .  Bernman: R.T. T r e a t  Chocked By  

17.7’ 

s t a t i c  

0 .0 -55 .5 ’ :  None 
1 2 0 / . 0 ’  : Water . -  

Goologlat SI to  U a n w o i  

CEARP U a n r g o r  

commontn S u r f a c e  c a s i n g  set t o  5 5 . 5 ‘  by J .B .  B e r m a n  on September  8 ,  1987. 

.I 25.3-27.3’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 

..GRAVEL: moderate brown (5 YR 4/4); 
quartzite gravels; some quartzose coarse- -- grained sand; FeO nodules; angular to 
subrounded; unconsolidated; wet. . 
27.3-29.3’ SAMPLE, .- Recovered 2.0/2.0’ = 100%. 
GRAVEL: same as above; at  29.0’ hit thin .I. (0.10’) sand nodules-grayish orange (10 
YR 7/4); coarse-grained; angular to sub- 

* -  angular; non-calcareous; some FeO stains- 
dusky red (5 R 3/4) in shoe; wet. 

t 
9 29.3-30.1’ SAMPLE. 

Recovered 0.8/0.8’ = 100%. - SAND AND GRAVEL: moderate brown 
(5 YR 4/4); quartzite gravels and pebbles; 

I trace clay; angular; poorly sorted; large 
cobble of  quartzite in shoe; unconsoli- 
dated; damp. 

30.6-32.6’ SAMPLE. 
, Recovered 1.2/2.0’ = 60%. 

SANDY CLAY AND GRAVEL: moderate 
, brown (5 YR 4/4); abundant quartzite 

gravels and pebbles a t  top; decrease con- 
i tent with depth; medium to fine-grained 

sand; consolidated; angular; poorly sorted; 
’ moist. 

Samples Co l loc tod  or 
Othor  t o a t a  C o r f o r m o d  / 



L O O  
OF 

BOREHOLE 

L o c r t i o n  Rocky F l a t s  P l a n t ;  E a s t  Trenches  Area g o f . h 0 i . / ~ ~ ~ ~  N O .  28-87BR 
C o o r d l n r t o r  J 36442.31  E 24983.49 a r o u n d  S u r t r c o  E l o v a t l o n  5947 .17 ' 
Total  D e p t h  207.00' W a t e r  L o v o l  E n c o u n t o r o d  1 7 . 7 '  

Orll l lng C o m p a n y  U v 1  P S  R ~ O S  D r l l l o r  R .  Sharp :  P .  Bushkovski 

-15.  1987 Holpor  S. Brad field: K . P a r k e r  D a t e  D r l l l ~ d  SeDt.  3 - .  9.  SeDt.  11 

Orll l lng Mothod Hollnw Stern &pr I B p t a r y  C o r e  Drl l l lng  Fluld 

Lo99.d BY J . B .  Berscman: R . T .  T r e a t  

Statlc 

0 . 0 - 5 5 . 5 ' :  None 
I . -  207.0' :  Water 

Chocked B y  
Ooologlrt alto N a n a g j r  

C E A R P  ~ r n a g o r  
Commont r  S u r f a c e  c a s i n g  s e t  t o  5 5 . 5 '  by J . B .  B e r m a n  on September 8 ,  1987.  

85 - 

2Q 

xi 

100 - 

d m  35.3-37.3' SAMPLE. 
Recovered 1.3/2.0' = 65%. 
CLAYEY SAND AND GRAVEL: moder- 
ate brown (5 YR 4/4); abundant quartzite 

1 m  gravels; medium to coarse-grained quartz- 
ose sand; some clay; angular to sub- - -  rounded; poorly sorted; slightly moist. 

37.3-39.3 ' SAMPLE, 

SAND AND GRAVEL: same as above but 
trace clay; abundant gravels from 37.3- 
37.6'; saturated; poorly sorted; abundant 
mica; wet. 

a. 

= m  Recovered 1.4/2.0' = 70%. 

- -  

f 

tamplor  Col loctod or  
O t h o r  t o a t r  ? o r f o r m o d  / 

3 2.6- 3 4.6' SAMPLE. 
Recovered 1.7/2.0' = 85%. 

brown (5 YR 4/4); abundant quartzite 
gravels; coarse-grained quartzose sand; 
abundant black fragments; large quartzite . pebbles a t  base; unsorted; consolidated; 
rounded to subangular; moist. 

TOTAL DEPTH WITH PLOPPER: 35.3'; 

- SANDY CLAY AND GRAVEL: moderate 

* READJUST DEPTH. 



L O G  
OF 

BOREHOLE 

L o c r t l o n  Rocky F lats  Plant; East Trenches Area ~ o r ~ h o l o / ~ ~ ~ ~  w 0 .  28-87BR 

T o t a l  D e p t h  207.00’ W a t o r  L o v o l  E n c o u n t o r o d  17.7‘ 

Drllllng C o m p a n y  Bpylps Rrns Drl l tor  R. Sharp: P.  Bushkovski 
-15. 1987 Holeor  S. Br&P Id: K. Parker 

Drilling Mothod Hollow Stem AypPr : b t a r y  Core Drll l lng 1tu14 

Logged BY J.B. Berman: R.T. Treat Chacka4 B y  

C o o r d l n r t o r  bi 7 6 4 4 3 . 3 1  E 7 4 9 8 3 . 4 2  G r o u n d  S u r t a t o  E l o v r t l o n  5947 .17 l 

S t r t l t  

O r t o  Dr i l lod  &.or. ’3 - .  9. S e D t .  11 
0 . 0 - 5 5 . 5 ’ :  None 

207.0’: Water 

G o o l o g l r t  

CEARP Y a n r g o r  

c~~~~~~~ Surface casing set  to 55.5’  by J .B .  Berman on September 8 ,  1987. 

I 

... 39.3-41.3’ SAMPLE, 
Recovered 1.8/2.0’ = 90%. ... 39.3-40.0’: SAND AND GRAVEL: same as 
above; slightly damp. ... 40.0-40.7’: SAND: light olive gray (5 Y 
6/1); coarse to fine-grained; rounded; well 

= -  sorted; homogeneous; consolidated; mica- 
ceous; abundant clay; slightly damp. 

- =  40.7-41.1’: SAND: same as above with 
abundant dark yellowish orange (10 YR 

-’ 6/6) nodules; layered <.05’; slightly damp. 

’ 41.3-43.3’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 

’ SAND AND GRAVEL: moderate brown 
(5 YR 4/4); abundant quartzite gravels; 

’ coarse-grained quartzose sand; unconsoli- 
, dated; unsorted; angular; wet. 

43.3-43.5’ SAMPLE. 
Recovered 0.2/0.2’ = 100%. 
SAND AND GRAVEL: light brown (5 Y R  
5/1) to moderate brown (5 YR 4/4); sub- 
rounded to subangular in both sands and 
gravel; poorly sorted; noncemented; wet. 

ARAPAHOE FORMATION 

43.5-44.5’ SAMPLE, No recovery. As- 
sumed weathered claystone, sandy. 

44545.5’ SAMPLE, I No recovery. As- 
sumed weathered claystone. 

SrmeIos Col loetod or 
O t h o r  t o r t s  ?or fo rmod  / 



LOG 
OF 

BOREHOLE 

Loeat lor ,  Rocky F l a t s  Plant; East Trenches Area ~ o r o h o ~ o / ~ o ~ ~  m 0 .  28-87BR 
E 74983.42 . 1 7 ’  C o o r d l n r i o r  U 4 4 3 . 1 1  around  Surfaco  E lovat ion  5947 

Tota l  Depth  207.00’ W a t o r  L o v o l  Encountorod  17.7‘ 
s t a t i c  

Orllllng Company ~ P B  R r n s  D r l l l o r  R. Sharp; P. Bushkovski 
-15,1987 Holpor ,<. Brad field: K. Parker 

Drllllng N o t h o d  m l n w  SrPm b r  I Bptary Core Dr l l l l ns  Fluid 

LoSgOd BY J.B. Bereman: R.T. Treat Chocked B y  

Dat.  Dri l lod s t .  7 - .  9. SPDt. 11 
0.0-55.5’: None 

1 - 207.0’: Water 
G O O l O g l 8 t  

C E A R P  Managor 
~~~~~~t~ Surface casing set to 55.5’ by J.B. Berman on September 8 ,  1987.  

melor Colloeto6 or 
Llthologlc Dorer lpt lon or Toeto P o r t o r n o d  

45.5-47.0’ SAMPLE.. 
Recovered 1.5/1.5’ = 100%. 

.-CLAYSTONE: light gray (N 7/0) to 
medium gray (N  5/0); moderately ce- - -  mented; massive; blocky; slightly Fe 
stained; weathered; moist. 

L 

47.0-49.0’ SAMPLE, -. Recovered 2.0/2.0’ = 100%. 
CLAYSTONE: light gray ( N  7/0); massive; -. slightly F e  stained; blocky; medium to 
highly plastic; weathered; moist. .. 
49.0-50.5’ SAMPLE. 

= =  Recovered 1.5/1.5’ = 100%. 
49.0-49.5’: CLAYSTONE: light gray (N -. 7/0); massive; blocky; slightly F e  stained; 
weathered; medium plastic; moist. 
49.5-50.5’: CLAYSTONE (SHALE): dark 
gray ( N  2/0); massive; only slightly F e  
stained; medium plastic; blocky; moist to .. slightly moist. 

$0.5-52.0’ SAMPLE. 
Recovered 1 5 / 1 3  = 100%. . CLAYSTONE (SHALE): medium dark 
gray (N 4/0) to dark gray ( N  3/0);  mas- . sive; blocky; only slightly Fe stained; 
moist. 

$2.0-53.5’ SAMPLE. 
Recovered 1 3 / 1 3  = 100%. 
CLAYSTONE (SHALE): same as above; 
moist. 



LOG 
OF 

BOREHOLE 

Location Rocky F l a t s  P l a n t ;  E a s t  T r e n c h e s  Area ~ ~ ~ . h o ~ . / ~ ~ l l  N O .  28-87BR 
C o o r d l n r t o r  K 16442.31 E 74983.47 Ground S u r l a c o  E lovat ion  5947 .17 ' 
Total Dopth 207.00' Wator  L o v o l  E n t o u n t o r o d  17.7' 

Drlll lng Compeny Drtt lor  R. S h a r p ;  P .  Bushkovski  
-15 .  1987 n o l p o r  S.  B r  adfield: K. P a r k e r  Oat. Drl l lod SeDr. 3 - .  9. SeDt. 11 

Orllllng Method Hnll.au Stern * t a r y  Core  Drl l l lns  Flu ld  0 .0 -55 .5 ' :  None 

Lo99.d BY J .B .  Bernman: R.T. T r e a t  Chocked By 

8 t a t  I t  

I 207.0' : Water . -  
Qootoglst a l t o  Managoii 

CEARP Yanagor  
~~~~~~t~ S u r f a c e  c a s i n g  set  t o  55.5' by J .B. B e r m a n  on September 8 ,  1987. 

/ 
Llthologlc Doscr lp t lo r  

145 

ul 

u 

160 - 

I 
53.5-55.0' SAMPLE. 
Recovered 13/13' = 100%. .- CLAYSTONE (SHALE): medium gray (N 
5/0) to medium dark gray (N  4/0); mas- _ -  sive; blocky; some slightly olive or F e  
staining; moist. 

m 

$6.0-60.0' SAMPLE, 
- 9  Recovered 4.0/4.0' = 100%. 

R Q D  = 4.0/4.0' = 100%. 
- 9  CLAYSTONE (SHALE): medium gray (N 

5/0); massive; medium plastic; blocky; 
trace f ine-grained sand; moist. 

50.0-62.0' SAMPLE. 
Recovered 1.0/2.0' = 50%. 
R Q D  = 0.7/1.0' = 70%. 
CLAYSTONE (SHALE): same as above; 
moist. 

c 

62.0-65.5' SAMPLE, 
Recovered 2.0/3.5' = 57%. 
R Q D  = 0.9/2.0' = 45%. 
CLAYSTONE (SHALE): medium dark 
gray (N 4/0); massive; blocky; medium - plastic; moist. 

65.5-70.0' SAMPLE, 

R Q D  = 3.64/4.5' = 81%. 
, Recovered 4.5/4.5' = 100%. 

. CLAYSTONE (SHALE): dark gray (N 
3/0) to medium gray (N 5/0); massive; - low to medium plastic; moist. 

S r m p l o s  Col loetod  or 
O t h o r  t o s t s  ?Of lormod / 



LOG 
O F  

BOREHOLE 

L o c a t i o n  Rocky F l a t s  P l a n t ;  E a s t  T r e n c h e s  A r e a  ~ o r o h o ~ o / ~ o ~ ~  no.  28-87BR 
E 74983.47 . 1 7 ’  C o o r d l n r t o r  J 1 6 4 4 2 . 7 1  around  S u r f a c o  Elovation 5947  

T o t a l  Depth 207 .00 ’  Wator  L o r 0 1  Encountorod  17.7’ 

Lo99.d mY J . B .  Bernman: R.T. T r e a t  
Qoologl r t  

D r l l l o r  

Holpor  

Drillin# 

Chock0  

s tat ic  

R. S h a r p ;  P .  B u s h k o v s k i  

S *  Brad 
Flula 

f i e l d :  K . P a r k e r  
0 . 0 - 5 5 . 5 ’ :  None . -  I 2 0 7 . 0 ’ :  Water 

a BY 

C E A R P  Managor  

~~~~~~t~ S u r f a c e  c a s i n g  set t o  5 5 . 5 ’  by J . B .  B e r m a n  on S e p t e m b e r  8 ,  1987. 

Sampler Col loctod  or 
Othor T o r t .  C o r f o r m o #  / 

70.0- 74.0’ S A I ”  L E. 
Recovered 4.0/4.0’ = 100%. 
RQD = 2.65/4.0’ = 66%. 
CLAYSTONE (SHALE): same as above; 
moist. 

74.0-78.0’ SAMPLE, 
Recovered 2.84/4.0’ = 7 1 %. 
RQD = 1.60/2.84’ = 56%. 
CLAYSTONE (SHALE): same as above; 
moist. 

’ 7 8.0-8 2.0’ SAMPLE. 
Recovered 4.0/4.0’ = 100%. 

’ RQD = 4.0/4.0’ = 100%. 
CLAYSTONE (SHALE): medium light 

’ gray (N  6/0); massive; biocky; medium 
plastic; moist. 

82.0-86.0’ SAMPLE, - Recovered 3.2/4.0’ = 80%. . R Q D  = 2.10/3.2’ = 66%. 
CLAYSTONE (SHALE): same as above; 
moist. 

w 86.0-90.0’ SAMPLE, 
Recovered 3.6/4.0’ = 90%. 

CLAYSTONE (SHALE): dark gray (N  
3/0) to grayish black (N  2/0); massive; 
blocky; moist. 

c R Q D  3.3/3.6’ = 92%. 

w 

90.0-94.0’ SAMPLE, 

R Q D  = 3.35/3.7’ = 91%. 

moist. 

Recovered 3.7/4.0’ = 93%. 

’ CLAYSTONE (SHALE): same as above; 



LOG 
O F  

BOREHOLE 

Loca t ton  Rocky F l a t s  P l a n t ;  E a s t  T r e n c h e s  Area ~ o r ~ h o l ~ / w o ~ l  )lo. 28-87BR 
C o o r d l n r l o r  36447.31 E 74983.43 G r o u n d  S u r t r c o  E l o r r t l o n  5947 .17' 
T o t a l  Depth  207 .00 '  W r t o r  Lor01  E n c o u n t o r o d  17.7' 

Drllllng C o m p r n y  B p y l ~ n  Rrne Drl l1 .r  R.  Sharp:  P .  Bushkovski  
1 - 1 5 ,  1987 ~ 0 l p . r  S. Brad f i e l d :  K. P a r k e r  0110 Drl l lod SpDt. 3 - .  9. SeDt .  1 

Orlll lng Mothod u n w  Stem & g p r  : B p t a r y  Core Orllllng Flu14 

Lo9g.d BY J.B. Bernman: R.T.  T r e a t  C h o c k 0 4  m y  

S t r t t c  

0.0-55 .5 ' :  None 
. '-207 .O'  : Water 

Ooolog l r t  a l to  Y r n r g o T  

CEARP M i n a g o r  
~~~~~~t~ S u r f a c e  casing set  t o  55.5' by J.B. B e r m a n  on September 8 ,  1987.  

I 
94.0-98.0' SAMPLE. 
Recovered 3.8/4.0' = 95%. .- RQD = 3.8/3.8' = 100%. 
CLAYSTONE (SHALE): medium light .. gray (N 6/0); some fine-grained sand; 
massive; moist. 

I 

98.0-1 02.0' SAMPLE. 
- m  Recovered 3.5/4.0' = 88%. 

RQD = 3.2/3.5' = 91%. 
CLAYEY SANDSTONE: light gray (N 
7/0) to medium dark gray (N 4/0); f ine -  
grained sand; moderately cemented; trace 
lignite; moist. 

*. 

102.0- 106.0' SAMPLE. 
- m  

Recovered 4.5/4.0' = 112%. -. RQD 0 4.5/4.5' = 100%. 
102.0-105.2': SANDSTONE: medium gray .- (N 5/0) to medium dark gray ( N  7/0); 

. fine-grained sand; slightly clayey; moder- 
- =  ately cemented; moist. 

105.2-1 06.0': SANDY CLAYSTONE same 
- m  as above; moist. 

106.0- 1 10.0' SAMPLE, 
Recovered 3.7/4.0' = 93%. 
R Q D  = 3.2/3.7' = 87%. 
106.0- 106.3': SANDY CLAYSTONE: same 
as above; moist. 
106.3- 1 10.0': SANDSTONE: medium gray 
(N 5/0) to medium dark gray (N 4/0); 
fine-grained sand; very clayey;  weakly 
cemented; moist. 

t 

Srmplos  Co l loc tod  or 
Othor T o r t r  Portormod / 



LOG 
OF 

BOREHOLE 

Locat ion Rocky F l a t s  P l a n t ;  E a s t  T r e n c h e s  A r e a  ) O ~ O ~ O I O / W O I I  N O .  28-87BR 

Tot01 Depth 2 0 7 . 0 0 '  W a t o r  L o v o l  E n c o u n t o r o d  1 7 . 7 '  

Orl l l lng  C o m p r n y  Bnvu-s 0rl l l . r  R. S h a r p ;  P .  B u s h k o v s k i  
1-15.  1987 ~ o ~ p o r  S.  B r a d  f i e l d :  K. P a r k e r  0110 Dr l l lod  S e D t .  ? - .  9 .  S e D t .  1 

Orllllng Mothod  Stern w r  B Q t a r y  Core Orl l l lng  f lu id  1 

Lo9S.d BY J .B .  Bergman: R.T.  T r e a t  Choekod  B y  

C o o r d \ n a l o r  rj 16442.31 E 74983 .47  Ground Sur raco  E l o v a t i o n  5947 .17' 

s t 8 t l C  

0.0-55 .5 ' :  None 
. -  207.0' : V a t e r  

O O O l O g l 8 t  a l t o  Y a n a g j r  

C E A R P  M a n a s o r  
comrnOntr S u r f a c e  c a s i n g  s e t  t o  5 5 . 5 '  by J . B .  B e r m a n  o n  S e p t e m b e r  8 ,  1987. 

.I 1 10.0- 1 14.0' SAMPLE. 
Recovered 3.4/4.0' = 85%. 

. , R Q D  = 2.5/3.4' = 74%. 
SANDSTONE: light gray (N 7/0) to 

,,medium gray (N 5/0); fine-grained sand; 
poorly sorted; moderately cemented; 

*-slightly clayey; massive; moist. 

114.0-1 18.0' SAMPLE. 
Recovered 4.0/4.0' = 100%. 
R Q D  = 3.8/4.0' = 95%. 
SANDSTONE: medium gray (N 5/0) to 

"medium dark gray (N 4/0);  very fine- 
grained sand; moderately cemented; mas- 

.'sive; clay lenses to claystone a t  bottom; 
moist. 

, 1 18.0- 122.0' SAMPLE. 

. . R Q D  = 3.1/3.7' = 84%. 
Recovered 3.7/4.0' = 93%. 

. CLAYSTONE: medium gray (N 5/0); some 
- 9  very fine-grained sand; poorly sorted; 

massive; low plasticity; blocky; moist. 
I 

.I. 

- 122.0- 126.0' SAMPLE, 
Recovered 3.7/4.0' = 93%. 

CLAYSTONE: medium dark gray (N 4/0); 
.. R Q D  = 3.45/3.7' = 93%. 

- =  massive; blocky; moist. 

- -  126.0- 130.0' SAMPLE. 
Recovered 2.75/4.0' = 69%. 
R Q D  = 0%. 
CLAYSTONE (SHALE): same as above; 
moist. 

S8rnpla8 Col loc tod  or 
Othor t o r t o  Cor fo rmod  / 



LOQ 
OF 

BOREHOLE 

~ o c r t t o n  Rocky F l a t s  P l a n t ;  E a s t  T r e n c h e s  Area  ~ ) ~ ~ ~ ~ ~ l ~ / ~ ~ ~ l  w 0 .  2 8 - 8 7 ~ ~  

C o o r d l n r t o r  -36442.31 E 2983.42 Ground Surtoeo E l i r a t l o n  5947. 17’ 
Tota l  Depth  207.00’ W o t o r  Lor01  t n c o u n t o r o e  17.7‘ 

Orllllns Company -~ra.: 0r111.r R. S h a r p ;  P .  Bushkovski  

Oat. Orl l lod -. 3 - .  9. Sent .  11 -15,1987 Molpor K . P a r k e r  
D r l l l l n ~  Mothod Stern 

Lo99.d BY J .B .  B e r m  a n :  R.T. T r e a t  Chockod  I y  

s tr (IC 

t a r y  Core Drll l ln@ t lu ld 0 . 0 - 5 5 . 5 ’ :  None 
1 . -2 07.0’: Water 

t3.ologlat a l to  Yaragvf  

C L A l C  Managor 
~~~~~~t~ S u r f a c e  c a s i n g  set t o  55.5’ by J .B.  B e r m a n  o n  September 8,  1987. 

/ 
L It holo @le 0 r e  r 10 t lo n 

+ 
c 

.. 
I 

D 

. 

. 
.. 
.. 
.. 

.. 

.. 
a m  

.. 
D 

. 130.0- 134.0’ SAMPLE, 
Recovered 4.8/4.0’ =120%. 

. R Q D  = 3.8/4.8’ = 79%. 
CLAYSTONE (SHALE): medium dark 

.gray ( N  4/0) to grayish black (N  2/0); 
massive; low to medium plastic; blocky; 

. moist. 

*. 134.0- 138.0’ SAMPLE. 

.’ Recovered 2.65/4.0’ = 66%. 
R Q D  = 2.3/2.65’ = 87%. 
CLAYSTONE (SHALE): same as above; 
moist. 

.. 

.. 
138.0- 142.0’ SAMPLE. - -  Recovered 5.0/4.0’ = 125%. 
R Q D  = 5.0/5.0’ = 100%. 
CLAYSTONE (SHALE): same as above 
with very fine-grained sands; moist. 

. 142.0- 146.0’ SAMPLE, -’ Recovered 4.0/4.0’ = 100%. 
R Q D  i= 4.0/4.0’ = 100%. 
142.0-142.9’: CLAYSTONE (SHALE): 
medium dark gray ( N  4/0); some sand; 
massive; medium to low plastic; moist. . , 142.9-143.4’: SANDSTONE: medium gray 
(N  5/0) to medium dark gray (N 4/0); 
fine-grained sands; moderately cemented; 
poorly sorted; moist. 

Srmplea Colloctod or 
Othor T O a t 8  Porformod / 



LOQ 
OF 

BOREHOLE 

L o c r t ~ o n  Rocky F l a t s  Plant; East Trenches Area I ) o I ~ h o ~ ~ / ~ o ~ ~  u0.  28-87BR 
C O O I d l R a t O 8  w-~ a r o u n d  S u r t r e o  Llor r t lon  5947.17 '  
t o t a l  Depth 207.00'  W a t o r  Lor01 tncountoro8  17.7' 

Orll l lng C o m p a n y  ~ V I P S  Rtnn Or l l lo r  R. S h a r p ;  P .  Bushkovski 
-15 .  1987 n o l p o r  S. Bradfield: K . P a r k e r  

Orllllng Yethod -ern * tary Core Drll l lng Flu14 0.0-55.5 ' :  None 

Lo@O.a BY J . B .  Berm an: R . T .  Treat 

8 t a tlc 

O r t o  Drl l lod a-f. - .  11 

5.5'-  20i.O' : Water 
Chock04 B y  

Q.olo@lot alto Yanraor  

C L A I C  Yana@or  
c o m m o n t r  Surface c a s i n g  set t o  5 5 . 5 '  by J . B .  Berman on September 8 ,  1987. 

~~ 

/ 
Lltholo@lc 008crlptlor 

146.0- 150.5' SAMPLE. 
Recovered 4.5/4.5' = 100%. 
RQD = 3.7/4.5' = 82%. 
CLAYSTONE (SHALE): medium dark 
gray (N  4/0); massive; medium to low 
plastic; trace f ine-grained sand; blocky; 
moist. 

. 150.5- 154.5' SAMPLE. 
Recovered 4.0/4.0' = 100%. 

CLAYSTONE: same as above; moist. 
RQD 3.4/4.0' = 85%. 

154.5- 159.0' SAMPLE. 
Recovered 4.5/4.5' = 100%. 

CLAYSTONE: same as above; moist. 
. RQD -- 4.5/4.5' = 100%. 

159.0-1 63.0' SAMPLE. 
Recovered 4.0/4.0' = 100%. 
RQD - 4.0/4.0' = 100%. 

' CLAYSTONE: same as above; moist. 

163.0-1 66.0' SAMPLE, 
Recovered 1.15/3.0' = 38%. 
RQD = 0.5/1.15 ' = 43%. 
CLAYSTONE: same as above; moist. 

Recovered 3.85/2.0' = 192%. 
RQD = 3.85/3.85' = 100%. 
CLAYSTONE: same as above; moist. 

166.0-168.0' SAMPLE, 

? 

s.mp1.0 C0ll.Ct.d or 
Other To8t8 Porform.4 / 



COO 
OF 

BOREHOLE 

L o c a t ~ o n  Rocky F l a t s  P l a n t ;  East T r e n c h e s  Area @ o r o h o l o / w o l f  N ~ .  28-87BR 
Coorolnrto8 1 6 4 4 L 7 1  E 24983.42 

Tot81 Orpth 207.00’ water L O V O I  E n C O U n t O r o d  17.7’ 
Ground  S u r l r c o  LIOvrt lon 5947 .17‘ 

8 t a t l c  
Orllllns Company Bpvl P R r n  ~ r l i l o r  R .  Sharp: P. Bushkovski  

-15,1987 Holpor  S . ~ r a d f i ~ l d :  K . P a r k e r  
Oril l in@ Mothod SrPm w r  B p t a r y  Core Oritilng t lu ld 0.0-55 .5 ’ :  None 

LoUS.4 BY J .B .  B e r m  \ 

0f111.d SpDt. 3 - *  9. SeDt. 11 

1 -  2 0 7 . 0 ’ :  Water 
an: R.T. T r e a t  Chocked a y  

O.OlO#I*t sit0 Y8n8g.r 

C C A R C  Y8n8g.r 
~~~~~~t~ S u r f a c e  c a s i n g  set t o  55.5‘ by J .B .  B e r m a n  on September 8. 1987. 

/ 
Lithologic 0orcr iet lon 

T 
.m 

. 
. m  

m 

.. 

.- 
- 
.. 
.. 
. 
.. 
.m 

.m 

.. 
. m  

m 

68.0-172.0’ SAMPLE, 
Recovered 3.914.0’ = 98%. 
RQD = 3.9/3.9’ = 100%. 
CLAYSTONE (SHALE): medium dark 
gray (N 410) to medium gray (N ;to); 
trace very fine-grained sand; massive; 
medium plastic; moist. t 
172.0-1 76.0’ SAMPLE, 
Recovered 4.0/4.0’ = 100%. 
R Q D  = 4.0/4.0’ = 100%. 
CLAYSTONE (SHALE): same as above; 
moist. *’  

176.0- 180.0’ SAMPLE. .. Recovered 4.0/4.0’ = 100%. 

9 -  CLAYSTONE (SHALE): same as above; 
R Q D  = 3.7/4.0’ = 93%. 

moist. .. 
. 180.0-1 84.0’ SAMPLE. .. Recovered 2.0/4.0’ = 50%. 

R Q D  - 0%. 
CLAYSTONE (SHALE): same as above; 
moist. 

, , 184.0- 188.0’ SAMPLE. 
Recovered 3.914.0’ - 98%. 

184.0-187.3’: CLAYSTONE (SHALE): same -- as above; moist. 
187.3-188.0’: SANDSTONE: medium light - -  gray (N 610) to medium gray (N 5/0); 
f ine-grained; trace clay; moderately ce- 
mented; moist. 

= m  RQD * 3.413.9’ 77%. 

Samelor C o l l o c t o d  or 
Othor t o a t a  ?or formod / 



COO 
OF 

BOREHOLE 

Locatron Rocky F l a t s  Plant ;  East Trenches Area m o r o h o ~ ~ / ~ o ~ l  no. 28-87BR 
Coordlnator  J 3 6 4 4 2 . 3 1  E 7u83.47 Oround Sur tato  t l o r a t l o n  5947 . 1 7 ’  
Total Oopth 207.00’ W.1.r L O V O I  t n c o u n t o r o d  17.7‘ 

8 t r t l t  

Drilling Company & ~ v 1 ~  ~ ~ 0 s  ~ r 1 1 1 o r  R. Sharp; P. Bushkovski 
-15. 1987 Holpor S. B r a d f i e l d :  K . Parker 

Drllling Mothod HoLl.nu S t e m  w r  

0110 Drll1.d -. 3 - .  9. S p D t .  11 

Bptary Core Oril l lng f lu ld 0.0-55.5’: None 

Lo99.d BY J.B.  Berg man: R.T. Treat C h o c k o d  m y  
a.olo*lrt 

CLARP Y a n r g o r  

~ ~ ~ ~ . ~ t ~  Surface casing set to 55.5’ by J.B. Bernman on September 8 .  1987. 

/ 
Llthologlc Dorcr lp t lon  

- 
1 I I 

88.0- 192.0’ SAMPLE, 
Recovered 3.8/4.0’ = 95%. 
RQD = 2.3/3.8’ = 61%. 
188.0-191.3’: SANDSTONE: light gray (N 
7/0) to medium light gray (N 6/0); very 
f ine-grained; highly cemented; slightly 
calcareous; massive; moist. 

medium dark gray (N 4/0); some sand; 
blocky; medium plastic; moist. 

191.3-192.0’: CLAYSTONE (SHALE): 

. .. 
a ,  

. 192.0- 196.0’ SAMPLE. 
Recovered 4.0/4.0’ = 100%. 

192.0-194.9’: CLAYSTONE: same as above 

194.9- 196.0’: SANDSTONE: medium gray 
(N 5/0); very fine-grained; poorly sorted; 
moderately cemented; moist. 

* ’  RQD = 3.35/4.0’ = 84%. 

.I. except medium gray (N 5/0); moist. 

a.  

196.0- 199.0’ SAMPLE. 

RQD = 2.25/3.5’ = 64%. 
Recovered 3.5/4.0’ = 88%. 

196.0-197.2’: SANDSTONE: same as above; 
moist. .. 197.2-199.0’: CLAYSTONE (SHALE): dark 
gray (N 3/0); highly plastic; blocky; moist. 

a m  

99.0-202.0’ SAMPLE. 
Recovered 3.0/3.0’ = 100%. 

.I RQD = 3.0/3.0’ = 100%. 
CLAYSTONE (SHALE): same as above 
but some very fine-grained sand; moist. 

t 

Sample$ Col loctod or 
Othor Toat r  Por formod / 



COO 
O F  

BOREHOLE 

Locr t lon  Rocky Flats  Plant;  East  Trenches Area ~ o r ~ h o l o / w o ~ ~  no. 28-87BR 

t o t a l  Oopth 207.00’  W r t o r  L o r 0 1  Encountorod  1 7 . 7 ’  

Orllllng Company ~ V ~ P S  a q  O r l l l o r  R. Sharp :  P. Bushkovski 
f ield:  K . Parker Oat. Orl l lod SeDt. 7 - .  9. SeDt. 11 -15.  1987 H o l p o r  

Orllllng Mothod S t p m r  ; Rotary Core Or1111ng I l u l 4  0.0-55.5‘: None 

LoS9.d aY 3.B. Bernrnan: R . T .  Treat Chock04 B y  

Coordinator Ji 36447.71 E 3 4 9 8 3 . ~  Qround S u r f r c o  E l ~ r a t l o n  5947 .17’ 

Stat lc  

1 -  207.0 ‘ :  Water 

Qoologlrt Sit. Manag 

CEAClC Managar 
~~, , , , , , . , , t ,  Surface casing s e t  to  5 5 . 5 ’  by J . B .  Bergman on September 8. 1987. 

/ 

Llthologlc  Doscr lpt los  

I r 

J. 

- 

. 

- 
. 
.. 
. 
. 
.. 
a. 

a -  

. 
a. 

.- 
L 

02.0-205.0’ SAMPLE, 
. W  

Recovered 3.0/3.0’ = 100%. 
.w RQD = 3.0/3.0’ = 100%. 

CLAYSTONE (SHALE): dark gray (N 
-. 3/0); trace very fine-grained sand; mas- 

sive; medium plastic; moist. 
. D  

205.0-207.0’ SAMPLE. .. Recovered 2.0/2.0’ = 100%. 
RQD = 2.0/2.0’ = 100%. -. CLAYSTONE (SHALE): same as above; 
moist. 

TOTAL DEPTH: 207.00’ 
.. 

I 
I .  

i 
t ’  t 

Srmoloa C o l l o e t o ~  or 
Othor  Toots  Por fo rnod  / 
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WELL 
COMPLETION 
IN FOR MA TlON 

Locat lon BQckv F l a t s a t :  ches Area W.11 N O .  28-87BR 
Coordinator  N 36442.31 E 24983.42 Elovation: Ground Surfaco 5947.17' 
Total  D e p t h :  W e l l  197.70' f o p  o f  C a r i n g  5950.03 ' 

F o r n a t l o n  o f  C o m p l ~ t l o n  Arapahoe Formation 
Car ing  MatOrial S-tainless Casing   la motor 2" ID 

Data Instal lod SeDt 21-23. 1987 Approvod By 
Inrtaltod B y  K.D. Holliwav 

Goolog i r t  

with  sinkin! c a s i n g ;  solved by l e t t i n g  
be  h:gfie: InViole .  B n oniteoZea w z 

B o r o h o l o  =On' 

s t e e l  
e 316 TFJ S u r f a c o  Casing D S C r O O n  M a t o r l a J a n  11 w i r e  . wraD. tvp 

s t a i n l e s s  s tee l  

Commontr  P r n v i n o  i n  * t p y  ah p 

rt o f  i e n t o n i t e  :ea? 
e. %%: caving w a s  caused by t r i p p i n g  tremie p i p e  downhole. 

Ground Surfac 

7 
S u r f a c o  

L-sth (ft . :  

Dontoalto 

Filter Yatorlal: - 
32-42 S i l i c a  Sar 

Bac k f  I l l  I -9.04 IL onath (11.1 

3.38' 

i r f a c o  C 
bpth ( f t  

- 

in Dopt l  

I' v 1 u t o n i t e  P e l l e t s  

*See comments above 

rr lng 

187.17' 

Total 
h (11.1 

01. 
Dopth 



PACKER TEST ANALYSIS 
WELL NO. 28-87BR 

ROCKY FLATS PLANT; EAST TRENCHES JOB NO. 2029-17-02 
DATE TESTED: 9/17/87 BY: L.A. GREGORY-FROST 

TEST INTERVAL (FEET BELOW G.S.): 57 .35  - 6 7 . 0 0  
MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S.): 193.23  

Q L 
LN(--) 

2(PI) (L) (HI R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00386629 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 62 .17  + 10.14  + . O O  * 2 . 3 1  = 7 2 . 3 2  

R = BOREHOLE RADIUS = .17  FEET 

K = HYDRAULIC CONDUCTIVITY = .0000035798 FT/MIN 
K = .00000182 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = *00100929 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65  FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 62 .17  + 5 . 6 3  + 11.50  * 2 . 3 1  = 94 .37  

R = BOREHOLE RADIUS = .17  FEET 

K = HYDRAULIC CONDUCTIVITY = .0000007161 FT/MIN 
K = .00000036 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .00018101 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 62 .17  + 9 . 9 0  + . O O  * 2 . 3 1  = 7 2 . 0 7  

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000001682 FT/MIN 
K = .00000009 CM/SEC 



PACKER TEST ANALYSIS 
WELL NO. 28-87BR 

ROCKY FLATS PLANT: EAST TRENCHES JOB NO. 2029-17-02  
DATE TESTED: 9 / 1 7 / 8 7  BY: L.A.  GREGORY-FROST 

T E S T  INTERVAL (FEET BELOW G . S . )  : 6 2 . 6 8  - 7 2 . 3 3  
MATERIAL TESTED: ARAPAHOE CLAYSTONE 

DEPTH TO WATER (FEET BELOW G . S . ) :  1 9 3 . 2 3  
I 

Q L 
K = ------------ 

P2/3 TEST 
Q = INJECTION RATE = .00081380 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65  FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 67.51  + 5.63 + 12 .50  * 2 . 3 1  = 1 0 2 . 0 1  

R = BOREHOLE RADIUS = .17  FEET 

X = HYDMULIC CONDUCTIVITY = .00000053 FT/MIN 
K = .00000027 CM/SEC 

2ND P1/3 TEST 



PACKER TEST ANALYSIS 
WELL NO. 28-87BR 

ROCKY FLATS PLANT; EAST TRENCHES JOB NO. 2029-17-02  
DATE TESTED: 9 /17 /87  BY: L.A. GREGORY-FROST 

TEST INTERVAL (FEET BELOW G . S . ) :  7 8 . 7 0  - 88.35 
MATERIAL TESTED: ARAPAHOE CLAYSTONE 

DEPTH TO WATER (FEET BELOW G . S . ) :  1 9 3 . 2 3  

Q L 
LN(--) 

2 ( P I )  ( L )  (HI R 
K = ------------ 

1ST P1/3 TEST 

P 2 / 3  TEST 
Q = INJECTION RATE = . 0 0 0 4 2 7 1 7  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS  ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 8 3 . 5 2  + 5.63 + 16.50 * 2 . 3 1  = 1 2 7 . 2 7  

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = . 0 0 0 0 0 0 2 2 4 7  FT/MIN 
K = .00000011 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = . 0 0 0 1 3 3 2 2  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 .65  FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 8 3 . 5 2  + 9.90 + . O O  * 2 . 3 1  = 9 3 . 4 2  

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000000955 F T / M I N  
K = .00000005 CM/SEC 
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PACKER TEST ANALYSIS 
WELL NO. 28-87BR 

ROCKY FLATS PLANT: EAST TRENCHE J O B  NO. 2029-17-02  

TEST INTERVAL (FEET BELOW G . S . ) :  8 8 . 3 5  - 98.00 
DATE TESTED: 9/17/87 BY: L.A. GREGORY-FROST 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G . S . ) :  1 9 3 . 2 3  

Q L 
LN(--) 

2 ( P I )  (L )  ( H I  R 
K = ------------ 

1 S T  P1/3 TEST 

P 2 / 3  TEST 
Q = INJECTION RATE = . 0 0 1 9 2 8 8 0  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 93.18 + 5.63 + 1 8 . 7 5  * 2 . 3 1  = 1 4 2 . 1 2  

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000009087 FT/MIN 
K = . 0 0 0 0 0 0 4 6  CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = . 0 0 0 0 6 2 2 7  (FEETS/MIN) 
L = LENGTH O F  TEST INTERVAL = 9.65 FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 93.18 + 1 0 . 0 2  + . O O  * 2 . 3 1  = 1 0 3 . 2 0  

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = . 0 0 0 0 0 0 0 4 0 4  FT/MIN 
K = . 0 0 0 0 0 0 0 2  CM/SEC 



PACKER TEST ANALYSIS 
WELL NO. 28-87BR 

ROCKi' FLATS PLANT; EAST TRENCHES J O B  NO. 2029-17-02 
DATE TESTED: 9 / 1 7 / 8 7  BY: L.A. GREGORY-FROST 

TEST INTERVAL (FEET BELOW G . S . ) :  9 8 . 0 0  - 1 0 7 . 6 5  
?!ATERIAL TESTED: ARAPAHOE CLAYSTONE 

DEPTH TO WATER (FEET BELOW G . S . ) :  1 9 3 . 2 3  
I 

P2/3  TEST 
Q = INJECTION RATE = . 0 0 0 3 8 8 0 8  (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9 .65  FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 1 0 2 . 8 2  + 5 . 6 3  + 2 1 . 0 0  * 2.31 = 1 5 6 . 9 6  

R = BOREHOLE R A D I U S  = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = . 00000017  FT/MIN 
K = . 0 0 0 0 0 0 0 8  CM/SEC 

2K;3 P1/3  TEST 
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PACKER TEST ANALYSIS 
WELL NO. 28-87BR 

ROCKY FLATS PLANT; EAST TRENCHE JOB NO. 2029-17-02 

TEST INTERVAL (FEET BELOW G . S . ) :  100.35 - 110.00 DATE TESTED: 9/17/87 BY: L.A. GREGORY-FROST 

HATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S.): 193.23 

1ST P1/3 TEST 

P2/3 TEST 

2ND P1/3 TEST 
Q = INJECTION RATE = .00005068 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 105.18 + 9.94 + . O O  * 2.31 = 115.12 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000000295 FT/MIN 
K = ,00000001 CM/SEC 
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PACKER TEST ANALYSIS 
WELL NO. 28-87BR 

ROCKY FLATS PLANT; EAST TRENCHE JOB NO. 2029-17-02 

TEST INTERVAL (FEET BELOW G.S.): 183.39 - 193.04 DATE TESTED: 9/16/87 BY: L.A. GREGORY-FROST 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G . S . ) :  193.23 

Q L 
LN(--) 

2(PI) (L) (HI R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00007964 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 188.21 + 9.29 + .OO * 2.31 = 197.50 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000000270 FT/MIN 
K = .00000001 CM/SEC 

P2/3 TEST 



PACKER TEST ANALYSIS 
WELL NO. 28-87BR 

ROCKY FLATS PLANT: EAST TRENCHE J O B  NO. 2029-17-02 

TEST INTERVAL (FEET BELOW G . S . ) :  1 8 5 . 3 9  - 1 9 5 . 0 4  
DATE TESTED: 9/16/87 BY: L.A. GREGORY-FROST 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G. S .  ) : 1 9 3 . 2 3  

Q L 

1ST P1/3 TEST 
Q = INJECTION RATE = . 0 0 0 0 0 2 9 0  (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS  ABOVE WATER TABLE 
HEAD = DEPTH O F  CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 1 9 0 . 2 1  + 10.03 + . O O  * 2 . 3 1  = 2 0 0 . 2 4  

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000000010 FT/MIN 
K = .OOOOOOOO CM/SEC 

P2 /3  TEST 



PACKER TEST ANALYSIS 
WELL NO. 28-87BR 

ROCKY FLATS PLANT; EAST TRENCHE JOB NO. 2029-17-02  

TEST INTERVAL (FEET BELOW G . S . ) :  187.54 - 197.19 
DATE TESTED: 9 /16 /87  BY: L.A. GREGORY-FROST 

MATERIAL TESTED: ARAPAHOE SANDSTONE 
DEPTH TO WATER (FEET BELOW G . S . ) :  1 9 3 . 2 3  

1ST P1/3 TEST 
Q = INJECTION RATE = . 0 0 0 0 5 7 9 2  (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 1 9 2 . 3 6  + 9.50 + .OO * 2.31= 201.86 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = . 0 0 0 0 0 0 0 1 9 2  F T / M I N  
K = .00000001 CM/SEC 

P 2 / 3  TEST 



PACKER TEST ANALYSIS 
WELL NO. 28-87BR 

ROCKY FLATS PLANT; EAST TRENCHE JOB NO. 2029-17-02 

TEST INTERVAL (FEET BELOW G.S.): 183.37 - 193.02 DATE TESTED: 9/16/87 BY: L.A. GREGORY-FROST 

MATERIAL TESTED: ARAPAHOE SANDSTONE 
DEPTH TO WATER (FEET BELOW G.S.): 193.23 

Q L 
LN(--) 

2(PI) (L) (HI R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = .00001086 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 188.20 + 9.61 + .OO * 2.31 = 197.81 

R = BOREHOLE RADIUS = .17 FEET 

R = HYDRAULIC CONDUCTIVITY = .0000000037 FT/MIN 
K = .OOOOOOOO CM/SEC 

P2/3 TEST 



PACKER TEST ANALYSIS 
WELL NO. 28-87BR 

ROCKY FLATS PLANT: EAST TRENCHE J O B  NO. 2029-17-02 

TEST INTERVAL (FEET BELOW G . S . ) :  187.55 - 1 9 7 . 2 0  
DATE TESTED: 9 /16 /87  BY: L.A. GREGORY-FROST 

MATERIAL TESTED: ARAPAHOE SANDSTONE 
DEPTH TO WATER (FEET BELOW G . S . ) :  1 9 3 . 2 3  

Q L 
W ( - - )  

2 ( P I )  (L)  (HI R 
K = ------------ 

1ST P1/3 TEST 
Q = INJECTION RATE = . 0 0 0 3 4 9 0 8  (FEETS/MIN) 
L = LENGTH O F  TEST INTERVAL = 9 . 6 5  FEET 
TEST INTERVAL I S  ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER O F  INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE ( I N  FEET) 
= 1 9 2 . 3 8  + 10.07 + .oo * 2 . 3 1  = 2 0 2 . 4 5  

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000001155 FT/MIN 
K = .00000006 CM/SEC 

P 2 / 3  TEST 
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